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3252 


3268 
3284 
3300 
3316 


3332 
3348 
3364 
3380 


3396 
3412 
3428 
34hh 


3077 
3093 
3109 
3125 


3141 
3157 
3173 
3189 


3205 
3221 
3237 
3253 


3269 
3285 
330) 
3317 


3333 
3349 
3365 
3381 


3397 
3413 
3429 
3445 


3080 
3096 
3112 
3128 


3144 
3360 
3176 
3192 


3208 
3224 
3240 
3256 


3272 
3288 
3304 
3320 


3336 
3352 
3368 
3384 


3400 
3416 
3432 
3448 


3084 
3100 
3116 
3132 


3148 
3164 
3180 
3196 


3212 
3228 
3244 
3260 


3276 
3292 
3308 
3324 


3340 
3356 
3372 
3388 


3404 
3420 
3436 
3452 


(2U09) 3T@vi NOISYIANOD TwW1930-TWWI30VxX3H 


SWALSAS ONIYSEWnN 


AOOGNVH 0029 a - SHONONANG 


£2 


VOINZ WY “S'D NI GILNIad 


9420006 


080 
030 
DAQ 
DBO 


oco 
DDO 
DEG 
OFO 


£00 
Elo 
E20 
E30 


E40 
E50 
£60 
E70 


E80 
E90 
EAO 
EBO 


ECO 
EDO 
EEO 
EFO 


3458 
3a74 
3490 
3506 


3522 
3538 
3554 
3570 


3586 
3602 
3618 
3634 


3650 
3666 
3682 
3698 


3714 
3730 
3746 
3762 


3778 
3794 
3810 
3826 


3459 
3475 
349) 
3507 


3523 
3539 
3555 
3571 


3587 
3603 
3619 
3635 


365) 
3667 
3683 
3699 


3715 
373) 
3747 
3763 


3779 
3795 
381) 
3827 


4 


3460 
3476 
3492 
3508 


3524 
3540 
3556 
3572 


3588 
3604 
3620 
3636 


3652 
3668 
3684 
3700 


3716 
373) 
3748 
3764 


3780 
3796 
3812 
3827 


5 


3461 
3477 
3493 
3509 


3525 
3541 
3557 
3573 


3589 
3605 
3621 
3637 


3653 
3669 
3685 
3701 


3717 
3733 
3749 
3765 


378) 
3797 
3813 
3829 


6 


3462 
3478 
3494 
3510 


3526 
3542 
3558 
3574 


3590 
3606 
3622 
3638 


3654 
3670 
3686 
3702 


3718 
3734 
3750 
3766 


3782 
3798 
3814 
3830 


3463 
3479 
3495 
3531 


3527 
3543 
3559 
3575 


3591 
3607 
3623 
3639 


3655 
3671 
3687 
3703 


3719 
3735 
3751 
3767 


3783 
3793 
3815 
3831 


3464 
3480 
3496 
3512 


3528 
3544 
3560 
3576 


3592 
3608 
3624 
3640 


3656 
3672 
3688 
3704 


3720 
3736 
3752 
3768 


3784 
3800 
3816 
3832 


3465 
3481 
3497 
3513 


3529 
3545 
3561 
3577 


3593 
3609 
3625 
3641 


3657 
3673 
3689 
3705 


372) 
3737 
3753 
3769 


3785 
3801 
3817 
3833 


3466 
3482 
3498 
3514 


3530 
3546 
3562 
3578 


3594 
3610 
3626 
3642 


3658 
3674 
3690 
3706 


3722 
3738 
3754 
3770 


3786 
3802 
3818 
3834 


3468 
3484 
3500 
3516 


3532 
3548 
3564 
3580 


3596 
3612 
3628 
3644 


3660 
3676 
3692 
3708 


3724 
3740 
3756 
3772 


3788 
3804 
3820 
3836 


3469 
3485 
3501 
3517 


3533 
3549 
3565 
358) 


3597 
3613 
3629 
3645 


366) 
3677 
3693 
3709 


3725 
3741 
3757 
3773 


3789 
3805 
3821 
3837 


(3403) 378VL NOESUZANOD WH1930-T¥H1IZ0VX3H 


SW3LSAS ONLYIGWNN 


42 


NOOANVH 0029 8 - SHONOMING 


VOIUaNY “S'N NI G3LNIMd 


9220005 


FOO 
Flo 
F20 
F30 


FAO 
FSO 
F60 
F70 


F80 
F90 
FAO 
FBO 


FCO 
FDO 
FEO 
FFO 


3843 
3859 
3875 
3891 


3907 
3923 
3939 
3955 


3971 
3987 
4003 
4019 


4035 
4051 
4067 
4083 


3848 


3896 


3912 
3928 
3944 
3960 


3976 
3992 
4008 
4024 


4040 
4056 
4072 
4088 


(3409) 318v¥i NOISY3ANOD TWW1930-1¥W1930VX3H 


SWALSAS ONIYSEWnN 


NOOPGNVH 0029 @ - SHONOING 


+r 4 
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NUMBERING SYSTEMS 


Decimal-Hexadecimal Conversion Table 
(DECIMAL = H x 16!) 


16777216 1048576 

33554432 2097152 131072 

50331648 3145728 196608 

67108864 4194304 262144) 

83886080 5242880 327680 
100663296 6291456 393216 
117440512 7340032 458752 
134217728 8388608 524288 
150994944 9437184 589824 
167772160 10485760 655360 
184549376 11534336 720896 
201326592 12582912 786432 
218103808 13631488 851968 
234881024 14680064 917504 
251658240 15728640 983040 


HEXADECIMAL TO DECIMAL DECIMAL TO HEXADECIMAL 
a F S, 3 F 5, 
1 16 

jae Sl 1013, 
240: - 768 
+ 5 36 
TWH, 5 - 240 
~t 

Hexadecimal to Decimal. Find the decimal value for each hexadecimal 


digit according to its position. Add these to obtain the decimal 
equivalent. 


Decimal to Hexadecimal. Find the next lower decimal number and its 
Hexadecimal equivalent. Subtract and use difference to find the 
next decimal value and hexadecimal equivalent until the complete 
number is developed. 
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LS 


NUMBERING SYSTEMS 


SAMPLE CONVERSION PROBLEMS 


Octal (17659) and Hexadecimal (3F54,) to Decimal (1013) 


8 (OCTAL CONVERSION - MULTIPLY BY 8) 
. 


| F 5 14 (HEXADECIMAL CONVERSION - MULTIPLY BY 16) 
3 
6 


xl 

+15 = 63 
x 16 
T0068 + 5 = 1013 


10 


Decimal (10139) to Hexadecimal (3F 544) and Octal (1765) 


1 “3 
o[ 7013, - REMAINDER 5 Vo TOTS, REMAINDER - 5 
1 3 
af 726 - REMAINDER 6 vf 63 - REM = 15 =F 
1 o 
[15 - REMAINDER 7 16f 3 - REMAINDER - 3 
: { 5 
[7 - REMAINDER 1 16 
176 5, 
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tno 


NUMBERING SYSTEMS 
Decimal and Octal Sample Conversion Problems 


DECIMAL 531 = OCTAL 1023 


66 - REMAINDER 3 


8/331 
8 je - REMAINDER 2 
- ct - REMAINDER 0 
; ai ~ REMAINDER aa 


1 0 2 3 ans. 


DECIMAL .439453125 = OCTAL .341 
eles 


x! 
3.515625000 
~ 515625 


x8 
125000 


ans. .3 4 1 


176 + 7 = 183 
x8 
Th64 + 2 = 1466 


OCTAL .341 = DECIMAL .439453125 
3 4 4 


+ 125600 
~439453125— ans. 
8/3.515625000 
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NUMBERING SYSTEMS 


Hexadecimal Addition Table 
Sa RS RR ERE TERE SE SESE SES CUED as 
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COLLATING 


COLLATING INFORMATION 


Al) characters are collated according to their internal binary value. 
Because the B 6500/B 6700 has the capability of representing char- 
acters Internally in either BCL or EBCDIC, and because characters 
are collated according to their interna) representation (not neces- 
sartly the same as their external mode) a variety. of collating 
sequences Is possible. The following table may be used to determine 
the applicable coltating sequence. 


[Input Mode | Output Mode [ Internal Mode | Collating Sequence 
————_———————————— 


BCL BCL BCL (BCL internal) 


EBCBIC EBCDIC BCL Translated to EBCDIC 
BCL EBCDIC BCL Translated to EBCDIC 
EBCDIC EBCDIC EBCDIC EBCDIC 


EBCDIC BCL EBCDIC BCL Translated to EBCDIC 


Character Representation 


The BCL, EBCDIC, and USASCI! graphics are the same except as follows: 


[082 | we o-8-2) | 
a el ee 
HL) Bs OR 
an a 
oS ee ees 

a 
a 


Poses fc 
Lett 
ce CT 


* invalid Character 


4/G-no graphic 
W/K-not on keyboard 


DRU_CARD 
PROG 1 PIG 2 Operation 
‘ a Field Definition 
a 5 Start Auto Skip 
0 6 Start Auto Dupl. 
1 7 Alpha Shift 
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i en 


COLLATING ) 


A BCL plus sign is never translated to an EBCDIC PZ (plus zero) sign, 
although the EBCDIC PZ is translated to a BCL plus sign. 


EBCDIC 1110 0000 is translated to BCL 00 0000 with an additional flag ) 
bit on the next to most significant bit line (7th bit). As the print , 
drums have 64 graphics and space this signal can be used to print. the 

6hth graphic. The 64th graphic Is a "CR" for BCL drums and a "¢" for 

EBCDIC drums. 


Collating Sequences 


N 
maine coe 
Wwe met rear | 


= 


AMOOBYPUN<X xtE<ccaenw ) 
8 
x 
a 


N 
whee N« me EK CHUN 


‘a 
+ 
[ 
& 
] 
$ 
& 
) 
RE 
/ 
’ 
z 
> 
1 
' 
e 
‘ 
" 
a 
b 
c 
d 
e 
f 
9 
h 
i 
j 
k 
1 
m 
n 
° 


<MECKCAUY/ROEOVOZER-ACZE-IM 
ZRORCK FAROE? KTOUNMIONTE+V Ve VODwMOBIDEPWN-o 


C 
we 
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COLLATING 


EBCDIC COLLATING SEQUENCE 


EBCDIC Card Code 

iCharacter _| |_ Zone one Number __| 
12-0-9- 
12-9- 
12-9- 
12-9- 
12-9- 
12-9- 
12-9- 
42-9- 
12-9- 
12-9- 
12-9- 


—2 


12-11-9- 
11-9- 
11-9- 
11-9- 
H-9 
11-9- 
11-9- 
11-9- 
11-9- 
11-9- 
11-9- 
11-9- 


0-9- 
0-9- 
0-9- 
0-9- 
0-9- 
0-9- 


9- 
9- 
9- 
9- 
9- 


(No Punches) 
12- 
12- 
V2- 
12- 
t2- 
y2- 


POODIAMN SOS SSBSBAUNWN—- BD BSODBOrMWwN 
~aAuM NAMES = Nounerw 
Low 
HO et 
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COLLATING 


EBCDIC COLLATING SEQUENCE (Cont) 


i Card Code 
Zone Number 


50 0000 
1010 


e? 
mI 


bo -@ me 
1 tad 


8-2 
8-3 
8-4 
8-5 
8-6 
8-7 


ance 
Fun - 


—-sTe na 
WONTHU 


aovos 3—-xKte 
WON OU Ew — 
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EBCDIC COLLATING SEQUENCE (Cont) 


EBCDIC 
Character 


NM XE <Caw 
nN 
a 


arm ocowMrd 


H 
I 
™, 
J 
K 
L 
M 
N 
0 
P 
Q 
R 


(cr) (¢) 


\ 
s 
T 
U 
Vv 
Ww 
x 
Y 
Zz 
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* 


. COLLATING 


EBCDIC COLLATING SEQUENCE (Cont) 


EBCDIC Hex. 
Character Code 
FO 


WOU RAVEWN—O 


Wi 
Wi 
Ta 
Tt 
Vt 
Wi 
It 
Hl 
Way 
ain 


0000 


0001 
0010 
ooTt 
0100 
0101 
O10 
Onl 
1000 
1001 


Card Code 
Zone Number 


WON AWM EWH— Oo 


BCL COLLATING SEQUENCE (BCL INTERNAL) 


1 
2 
3 
4 
5 
6 
7 
8 
9 
# 
e 
? 


Wve 


OnMIeOwWh+ 


PRINTED IN U.S. AMERICA 


HIGH <——____——_ Low 


BCL 
External} Card Code 
BA 8421 | Zone Number 


0 


CW ON AU Pwr — 


“3 
8-4 

All other 

card codes 
8-5 


2 
ue 
SO 


NOU EWR Oo © 


HIGH ty 
~~ 
YW Ww 


‘) 
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COLLATING 


BCL COLLATING SEQUENCE (BCL INTERNAL) (Cont) 


BCL 
8CL External | Card Code 
Character BA 8421 | Zone Number 
H 


1000 
I 1001 
: 1011 
1100 
0000 
1101 
1110 
Wit 


92.02 @p + GOGOL CO 


1 
NOW Fw 


x(Mult.)40 1010 

4 6001 
0010 
0011 
0100 
0101 
0110 
Olll 


wozrr xe 


1000 
1001 
1011 
1100 
0000 
1101 


1410 
Wi 


WOW! DOW O WHANEWH-O 


Aww 1 en me 


0000 
0001 
0010 
0011 
0100 
0101 
O110 
oy 


xaccaH™ 
ooooooco! 


1000 
1003 
1011 
1400 
1010 
1101 


sh heer NX 
WOMOMOOW MD WHAM PWHh— 1 


eooo000co 


“Ol 1141 
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COLLATING 


COLLATING SEQUENCE - BCL TRANSLATED TO EBCDIC 


BCL Translated 
BCL External Lie BCL |EBCDIC Card Code 
| character | BA 1_BA 432). | | Hex. | Octal | code Zone Number 


0100 0000 

0100 1010 
0100 1011 
0100 1100 
0100 1101 
0100 1110 
0100 1711 


0101 0000 
0101 1010 
0101 1011 
0101 1100 
0101 1101 
0101 1140 
010d 4111 


Aw Feo 


0110 0000 
0110 0001 
0110 1011 
0110 1100 
0110 1101 
O110 1110 
0110 1111 


“wo 


¥ 
> 
2 


O111 1010 
O11) 1011 
Olt 1100 
O11 1101 
O1l1 1116 
onl vai 


RIV wD me 


1100 0001 
1100 0010 
100 0011 
1100 0100 
1100 0101 
1100 0110 
4100 O111 
1100 1000 
1100 1001 


Oe ee 
WON AUN EWH— 
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COLLATING 


COLLATING SEQUENCE - BCL TRANSLATED TO EBCDIC (Cont) 


BCL Translated 
BCL External | BCL EBCDIC Card Code 
Character | BA 4321 | Hex. | ode cl Hex. _j_Zone Number | Number 


— 

10 1010 
10 0001 
10 0010 
10 0011 
10 0100 
10 0101 
10 0110 
10 0111 
10 1000 
10 1001 


RPEVOZECACX 
=. 
= 


01 0010 
01 0011 
01 0100 
O1 0101 
01 0110 
ol oll 
01 1000 
01 1001 


00 1010 
00 0001 
00 0010 
00 0011 
00 0100 
00 0101 
00 0110 
00 0111 
00 1000 
00 1001 


eoocoooceo 
WONAUVEWNHHO WOYNANEwWwhD serena 


s 
T 
U 
v 
Ww 
x 
Y 
z 
0 
i} 
2 
3 
4 
5 
6 
7 
8 
3 
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COLLATING 


XALGOL COLLATING SEQUENCE (B 5700 BCI) 


BCL BCL 
BCL BCL BCL Internal External Card Code 
Character Octal Hex |_BA 8h2i_ 8421 BA | __BA 6h21_ | Jj: Stone Humber} Number 


3 
x 8-3 
[ 12 8-4 
( 12. 8-5 
< 12 8-6 
+ 12 8-7 
& 2 - 
$ 8-3 
* 11 8-4 3 
) HN 8-5 
; 1. 8-6 g 
s 1 8-7 & 
- Woe g 
/ o1 & 
, 0 8-3 | 
% 0 8-4 
- 0 8-5 
1 0 8-6 
u 0 8-7 
k - 8-3 
e - 8-4 
& - 8-5 
> - 8-6 
Fy - 8-7 
+ 120 = 
A 2 1 = 
B 12 2 
c 12 3 
D 1204 
E 25 
F 12 6 
G 127 
H 12. 8 
' 129 
x 0 
J Wo 
kK W2 
L M3 
M noo& 
N WS 
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COLLATING 


XALGOL COLLATING SEQUENCE (Cont) 
) (B 5700 BCL) 


BCL BCL 
BCL BCL Internal External Card Code 
Character Octal BA 8421 8421 Zone Number 


8 


eooo0ooeose 


0000 
0001 
0010 
0011 
0100 
0101 
0110 
Olly 
1000 
1001 


WON DUNEWKHHKO NKKEKCAYHR DOVS 
i 
° 

ssssssssss 

WON DMN EWH=O WON AMEWN 


8 


1100 


ALL OTHER 
CARO CODES 


PRINTED IN U.S. AMERICA $000276 


42 BURROUGHS - B 6700 HANDBOOK 


COLLATING 


FORTRAN BCD COLLATING SEQUENCE 


BCD Internal Representation] internal Card Code 


Character Zone Number 


eese 
NA Sw 


(minus) 


(comma) 


@eocm— 
ttt 


ae) 


a 
NOW Fw au ew 


tnwinvhenw NTA. 
1a 


8 
8 
8 
8 
8 
8 
8 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
2 
3 
4 
5 
6 
7 
8 
9 
0) 
1 
2 
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FORTRAN BCD COLLATING SEQUENCE (Cont) 


COLLATING 
BCD internal Representation|internal Translation|Card Code 
Character] Hex [Binary | Binary [Hex | Zone Nunber 


WON Ew ig 


High ~«<——_—_—_—__—— Low 
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DATA TRANSMISSION CODES 


DATA TRANSMISSION CODES 


Baudot Code 


PTTC/6 Code 


s000276 
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DATA TRANSMISSION CODES 


USASCII X3.4-1963 Code 


(1) Unassigned Contro? 


USASCII X3.4-1967 Code 


gett 


ey 
2 


5000276 
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EBCDIC Code 
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DATA TRANSMISSION CODES 


1963, 1967 USASCH Characters 
es ee 


COLUMN USASCII 
X3.4 - 1963 


NAME/FUNCT ION 

ROW | USASCIt 
X3.4 - 1967 

0/0 NULL Null: The all zeros character which may serve 
NUL to accomplish time fill and media fill. 


Start of Message: It Is used In conjunction 
with EQOA, EOM, and EOT for messages on tapes 


os) where the message Is to be sent automatical)y. 


Start of Heading: A communication control 
character used at the beginning of a sequence 
of characters which constitute a machine- 
sensible address or routing information. Such 
a sequence Is referred to as the "Heading." 
An STX character has the effect of termina- 
ting a heading. 


End of Address: This character, together with 
SOM, will be used to define the section of 
perforated tape in which the call-directing 
codes of the addressee are contalned. 


0/2 


Start of Text: A communication control char- 
acter which precedes a sequence of characters 
that are to be treated as an entity and en- 
tlrely transmitted through to the ultimate 
destination. Such a sequence.is referred to 
as ''text.'' STX may be used to tenninate a 
sequence of characters started by SOH. 


End of Message: It may be used to separate 
Individual messages which are sent in se- 

quence on a single transmission between two 
stations (see SOM). 


0/3 


ETX End of Text: A communication contro! charac- 
ter used to terminate a sequence of charac- 
ters started with STX and transmitted as an 


entity. 


End of Transmission: A communication control 
character used to indicate the conclusion of 
a transmission which may have contained one 

or more texts and any associated headings. 


o/h 
EOT 


Enquiry: A communication control character 
used in data communication systems as a re- 
quest for a response from a remote station. 
1t may be used as a “Who Are You" (WRU) to 
obtain identification, or may be used to 

obtain station status, or both. 
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DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


ROW) USASCII 
x3.4 - 1967 


CHARACTER 


NAME/ FUNCTION 


Are You: Use of this character for confirma- 
tion type of answer back has been discontinued 
until a more suitable arrangement can be 
devised. 


Acknowledge: A communication control charac- 
ter transmitted by a receiver as an affirma- 
tive response to a sender. 


Bell: A character for use when there is a 
need to call for human attention. It may 
control alarm or attention devices. 


Backspace: A format effector that controls 
the movement of the printing mechanism one 
print position backward on the same print 
line. 


Horizontal Tabulation: A format effector that 
controls the movement of the printing mechan- 
ism to the next in a series of predetermined 
positions along the print line. (Applicable 
also to the skip function on punched cards.) 


Line Feed: A format effector that controls 
the movement of the paper one line at a. time. 


PRINTEO IN U.S. AMERICA 


Vertical Tabulation: A format effector that 
controls the movement of paper to the next in 
a series of predetermined print Itnes. 


Form Feed: A format effector that controls 
the movement of the printing position to the 
first predetermined printing line on the next 
form or page. 


Carrlage Return: A format effector that con- 
trols the movement of the print mechanism to 
the first print position on the same print 
line. a 


Shift Out: A control character Indicating 
that the code combinations that follow shall 
be interpreted as outside of the character 
set of the standard code table until a Shift 
In character is reached. 


5000276 
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DATA TRANSMISSION CODES 


1963, 1967 USASCI! Characters (Cont) 


COLUMN USASCHI 
X3.4 - 1963 


ROW | USASCI! 
X3.4 - 1967 


PRINTED IN U.S. AMERICA 


CHARACTER 


NAME/FUNCTI ON 


Shift In: A control character indicating that 
the code combinations that follow shall be 
interpreted according to the standard code 
table. 


Data Link Escape: A communication control 
character that will change the meaning of a 
limited number of contiguously following char- 
acters. It is used exclusively to provide 
supplementary controls in data communication 
networks. 


Device Controls: DC, (x-ON) turns the tape 
reader ON and DC (X-OFF) turns the tape 
reader OFF In Hodels 33 and 35. DCy and DC, 
can be used as PUNCH-ON and PUNCH-OFF 
controls. 


Device Controls: Characters for the control 
of ancillary devices associated with data 
processing or telecommunication systems, 
more especially switching devices ON or OFF. 
(If a single "stop" control is required to 
interrupt or turn off ancillary devices, DC, 
is the preferred assignment. 


Negative Acknowledge: - A communication con- 
trol character transmitted by a receiver as 
a negative response to the sender. 


Synchronous Idle: A communication control 
character used by a synchronous transmission 
system in the absence of any other character 
to provide a signal from which synchronism 
may be achieved or retained, 


Logical End of Media: Used to indicate the 
end of usable information, as in "'End-of- 
Card". 


End of Transmission Block: A communication 
control character used to indicate the end 

of a block of data for communication purposes. 
ETB is used for blocking data where the 

block structure Is not necessarily related 

to the processing format. 
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( DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


aa CHARACTER 
COLUMN 7 | USASCII 
: X3.4 - 1963 
( ROW | USASCII 
s xX3.4 - 1967 


NAME / FUNCT 1 ON 


Information Separators. 


Cancel: A contro! character used to indicate 
that the data with which it Is sent Is in 
error or is to be disregarded. 


( [tention sword 
/9 


End of Medium: A control character assoclated| 
with the sent data which may be used to iden- 
tify the physical end of the medium, or the 
end of the used, or wanted, portion of infor- 
mation recorded on a medium. (The position 
of this character does not necessarily corre- 
spond to the physical end of the medium). 


sz Information Separator. 


Substitute: A character that may be substi- 
tuted for a character which is determined to 
be invalid or in error. 


ss Information Separator. 


Escape: A control character Intended to pro- 
. vide code extension (supplementary characters) 
in general information Interchange. The Es~ 
cape character itself is a prefix affecting 
P the interpretation of a limited number of con- 
4 tiguousty following characters. 


Information Separators. 


File Separator, Group Separator, Record 
Separator, and Unit Separator: These infor- 
mation separators may be used within data in 

C optional fashion, except that their hier- 
archical relationship shall be: FS is the 
most inclusive, then GS, then RS, and US is 
least inclusive. (The content and length of 
a File, Group, Record or Unit are not 
specified.) 
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1963, 1967 USASCII Characters (Cont) 


USASCII 
X3.4 ~ 1963 
ROW | USASCII NAME/ FUNCTION: 
X3.4 - 1967 
Space: A normally non-printing graphic char- 
acter used to separate words. {t is also a 
2/0 format effector which controls the movement 
of the printing position, one printing posi- 
tion forward. 
2/1 eins 8 =< e | Exclamation Point. 
2/2 Da Quotation Marks (Diaeresis). 
2/3 i. Number Sign. 
2/4 ls Dollar Sign. 
2/5 eee 


Ampersand. 


Apostrophe (Closing Single Quotation Mark; 
Acute Accent). 
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DATA TRANSMISSION CODES 


1963, 1967 USASCI! Characters {Cont) 


[s—— —] CHARACTER 


COLUMN USASCET 
X3.4 - 1963 
USASCHI NAME/ FUNCTION 
X3.4 - 1967 


Hyphen (Minus). 
Period (Decimal Potnt). 


2/12 


2/13 


2/14 


2/15 Slant (Slash). 


3/3 


Figure Three. 
Figure Four. 
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DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


ent CHARACTER 


COLUMN USASCIT 

X3.4 = 1963 

USASCI! NAME/FUNCTION 

x3.4 - 1967 
oie 
Sree | 


w 
~S 
we 


3/10 


3/N 


3/13 


Greater Than. 


3/14 


3/15 


ia | Upper Case Letter A. 


= 
S 
.—) 


4/2 Upper Case Letter B, 


473 Upper Case Letter C. 
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DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


CHARACTER 


USASCIT 
X3.4 - 1963 


NAME/FUNCTION 


Letter 


Letter 


Letter 


Letter 


Letter 


Letter 


letter 


Letter 


Letter 


Letter 


Letter 
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DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


fe ie as CHARACTER 


COLUMN USASCHI 
X3.4 ~ 1963 
USASCIT NAME/FUNCTION 
X3.4 - 1967 


4/5 Upper fase Letter 0. 


Letter P. 


Case Letter R. 


Letter 


Case Letter 


Letter 


Letter 


Case 


Case Letter 
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DATA TRANSMISSION CODES 


1963, 1967 USASCI1 Characters (Cont) 


COLUMN USASCII 
X3.4 - 1963 

ROW USASCII 
xX3.4 - 1967 


+ Exponentiation or Up Arrow. 
5/14 


CHARACTER 


NAME/FUNCTION 


Upper Case Letter Z. 


Opening Bracket. 


Closing Bracket. 


Underline. 


ca Replace by or Left Arrow. 
5/15 

6/3 

6/4 


\ 
N\ 
+ 
“A 
+ 
Unassigned. 
u Grave Accent (Opening Single Quotation Mark). 
Unassigned. 
Lower Case Letter a. 
Unassigned. 
Lower Case Letter b. 
; | Unassigned. 
fo | Lower Case Letter c. 
| Unassigned. 
Pile eee = 
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DATA TRANSMISSION CODES 


1963, 1967 USASCI! Characters (Cont) 


eon CHARACTER 


COLUMN USASCII 
x3.4 - 1963 
USASCIT NAME/FUNCTION 
x3.4 - 1967 


aE Unassigned. 
fa Lower Case Letter 
as Unassigned. 
ee lower Case Letter 
P| Unassigned. 
fs Lower Case Letter 
| sid Unassigned. 
pn Lower Case Letter 
<_- ——_| Unassigned. 
La Lower Case Letter 
aaa Unassigned. 
rk 3] Lower Case Letter 
Po - | Unassigned. 
bk Lower Case Letter 
a7 Unassigned. 
to Lower Case Letter 
aa Unassigned. 
fn Lower Case Letter 
ee | Unassigned. 
ies eo Lower Case Letter 
P| Unassigned. 
aa 
aod 
pe ces 


Lower Case Letter 


Unassigned. 


Lower Case Letter 
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: ) DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


st CHARACTER 
6 USASCI1 
) X3.4 - 1963 
USASCIT NAME/FUNCTION 
X3.4 - 1967 
WN 
ae Lower Case Letter q. 
) [Yonsioms 
3 7/2 
Lower Case Letter r. 
7/3 
fs | Lower Case Letter s. 
7/4 
re. | Lower Case Letter t. 
7/5 


Lower Case Letter u. 


Unassigned. 


7/6 
Lower Case Letter v. 


Unassigned. 
WT 


Lower Case Letter w. 


) Unassigned. 
7/8 
Lower Case Letter x. 
Unassigned. 
7/9 


Lower Case Letter y. 


Unassigned. 
7/10 
Lower Case Letter z. 


Unassigned. 
Wil 
Opening Brace. 
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DATA TRANSMISSION CODES 


1963, 1967 USASCII Characters (Cont) 


faa 
COLUMN 


Acknowledge: A communication contro} char- 


ROW USASCII 
acter transmitted by a recelver as an affirm- 


ative response to a sender. 
T/N2 


i Vertical Line. 


| Unassigned Control. 
T/N3 

Tf eterig ice, 
Wh 


Mode shift character used to indicate a de- 
parture from the standard set of basic char- 
acters; e.g., used to shift from upper to 

lower case letters. 


Delete: This character is used primarily to 
“erase or “obliterate” erroneous or unwanted 
characters tn perforated tape. (In the 
strict sense, DEL is not a control 

character.) 


Data Communications Control Codes 


USASCH X3.4-1967 TRANSMISSION CONTROL CODES 


Code 
7654321 


Start of heading 0000001 
Start of text 0000010 
End of text 0000011 
End of transmission 0000100 
Enquiry 0000101 
Acknowledge 0000110 
Data link escape 0010000 |. 
Device control 0010001 
Device control 0010010 
Negative acknowledge 0010101 
Synchronous idle 0010100 
End of transmission block OOTO1IT 
Nuit 0000000 
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DATA TRANSMISSION CODES 


ASCII X3.4-1963 TRANSMISSION CONTROL CODES 


Code 
Graphic 7654321 


Start of message 0000001 
End of address 0000010 
End of message 0000011 
End of transmission 0000100 


Who are you 0000101 
Are you 0000110 
Synchronous idte OOTO110 
Error 0010101 
Acknowledge T1E1100 
(xON) 0010001 
Reverse stash 1011100 
Asterisk 0101010 


PTTC/6 TRANSMISSION CONTROL CODES 


oO111} 


EOT (end 


of transmission) 


£0A (end of address - #) OOTOT? 
£0B (end of block) O1E1IO 
Positive response-polling (#) 001011 
Positive response-addressing (.) 111011 
Positive response-inquiry (#) 001011 
Negative response-polting (-) 100000 
Negative response-addréssing (-) 100000 
Positive ACK-error control (.) 117011 
Negative ACK-error contro} (-) 100000 \ 
Upper case 001110 


Lower case 


131110 


PTTC/6 CONTROL CODE FUNCTIONS 


Start of text EOA 
End of text EOB 


End of transmission x. EOT 

Response « (period) or - (hyphen) 
Negative response - (hyphen) 

Upper case shift Uc. 

Lower case shift L.c. 
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DATA TRANSMISSION CODES 


BAUDOT TRANSMISSION CONTROL CODES 


cc 


Start of text Any code but B 
End of text (read) H 

End of text (write) H with a flag bit 
Response Vor letters 
Negative response v 

Upper case shift Figures 

Lower case shift Letters 


Enquiry 


EBCDIC 
ACK 


BEL 


BS 


CAN 


cR 


oct 
oc2 
0c3 
och 


DEL 


Letters 


CONTROL CODES 


ACKNOWLEDGE - A communication control character transmitted by 
a receiver as an affirmative response to a sender. 


BELL - A character for use when there is a need to call for 
human attention. It may control alarm or attention devices. 


BACKSPACE - A format effector which controls the movement of 
the printing position one printing space backward on the same 
printing line. (Applicable also to display devices.) 


CANCEL - A control character used to indicate that the data 
with which it is sent is in error or is to be disregarded. 


CARRIAGE RETURN - A format effector which controls the movement 
of the printing position to the first printing position on the 
same printing line. {Applicable also to display devices.) 


DEVICE CONTROLS - Characters for the control of ancillary de- 
vices associated with Data Processing or Telecommunication Sys- 
tems, more especially switching devices "ON' or "OFF." (If a 
single "STOP" control is required to interrupt or turn off 
anctilary devices, DC4 is the preferred assignment.) 


DELETE - This character is used primarily to "ERASE" or "'OBLIT- 
ERATE" erroneous or unwanted characters in perforated tape. 
(In the strict sense, DEL is not a control character.) 


PRINTED IN U.S. AMERICA 5000276 


BURROUGHS - 8 6700 HANDBOOK 63 


a IS 


DATA TRANSMISSION CODES 


EBCDIC CONTROL CODES (Cont) 


OLE DATA LINK ESCAPE - A communication control character which will 
change the meaning of a limited number of contiguously follow- 
ing characters. It is used exclusively to provide supplemen- 


tary controls in data communication networks. 


EM END OF MEDIUM - A control character associated with the sent 
data which may be used to identify the physical end of the 
medium, or the end of the used, or wanted, portion of informa- 
tion recorded on a medium. (The position of this character 
does not necessarily correspond to the physical end of the 
medium. ) 


ENQ ENQUIRY - A communication control character used in Data Com- 
munication Systems as a request for a response from a Remote 
Station. It may be used as a ‘WHO YOU ARE" (WRU) to obtain 
identification, or may be used to obtain Station Status, or 
both. 


EOT END OF TRANSMISSION - A communication contro} character used to 
Indicate the conclusion of a transmission, which may have con- 
tatned one or more texts and any associated headings. 


Esc ESCAPE - A control character intended to provide code exten- 
sion (supplementary characters) in General Information Inter- 
change. The escape character itself is prefix affecting the 
interpretation of a limited number of contiguousty fol lowing 
characters. 


ETB END OF TRANSMISSION BLOCK - A communication contro} character 
used to indicate the end of a block of data for communication 
purposes. ETB is used for blocking data where the block struc~ 
ture is not necessarily related to the processing format. 


ETX END OF TEXT - A communication contro! character used to ter~ 
minate a sequence of characters started with STX and trans~ 
mitted as an entity. 


FF FORM FEED - A format effector which controls the movement of 
the printing position to the first predetermined printing tine 
on the next form or page. (Applicable also to display 


devices.) 
FS FILE SEPARATOR These information separators may be used 
GS GROUP SEPARATOR { within data in optional fashion, except that 
RS RECORD SEPARATOR| their hierarchical relationship shall be: FS 
us UNIT SEPARATOR is the most inclusive, then GS, then RS, and 


US is least inclusive. (The content and length of a File, 
Group, Record, or Unit are not specified.) 


HT HORIZONTAL TABULATION - A format effector which controls the 
movement of the printing position to the next in a series of 
predetermined positions along the printing tine. (Applicable 
also $ display devices and the SKIP function on punched 
cards. 
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DATA TRANSMISSION CODES 


EBCDIC CONTROL CODES (Cont) 


LF 


NAK 


NL 


NUL 


st 


$0 


SOH 


SP 


STX 


SUB 


SYN 


LINE FEED - A format effector which controls the movement of 
the printing position to the next printing line. (Applicable 
also to display devices.) 


NEGATIVE ACKNOWLEDGE - A communication control character trans~ 
mitted by a receiver as a negative response to the sender. 


NEW LINE - A format effector which causes both Carriage Return 
and Line Feed. 


NULL - The all-zeros character which may serve to accomplish 
time fill and media fill. 


SHIFT 1N - A control character Indicating that the code com- 
binations which follow shall be interpreted according to the 
Standard Code Table. 


SHIFT OUT - A control character indicating that the code com- 
binattons which follow shall be Interpreted as outside of the 
character set of the Standard Code Table until a shift in char- 
acter is reached. 


START OF HEADING - A communication control character used at 
the beginning of a sequence of ‘characters which constitutes a 
machine-sensible address or routing information. Such a se- 
quence Is referred to as the "heading." An STX character has 
the effect of terminating a heading. 


SPACE - A normally non-printing graphic character used to se~ 
parate words. It is also a format effector which controls the 
movement of the printing position, one printing position for- 
ward. (Applicable also to display devices.) 


START OF TEXT - A communication control character which precedes 
a sequence of characters that Is to be treated as an entity and 
entirely transmitted through to the ultimate destination. Such 
a sequence Is referred to as ''TEXT."' STX may be used to ter- 
minate a sequence of characters started by SOH. 


SUBSTITUTE - A character that may be substituted for a char~ 
acter which is determined to be invalid or in error. 


SYNCHRONOUS IDLE - A communication control character used by a 
synchronous transmission system in the absence of any other 
character to provide a signal from which synchronism may be 
achieved or retained. 
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TRANSLATION CHARTS 


TRANSLATION CHARTS 
Two types of translation charts are presented; Multiplexor transla- 


tion charts and Data Communications Processor translation charts. All 
other code translations must be accomplished programmatically. 


MULTIPLEXOR TRANSLATION CHART 
BCL TO EBCDIC 


BCL EBCDIC 
EBCDIC BCL External | Hex. |EBCDIC 
Graphic Graphic }Hex. Co Graphic 
20° 


zc 


= 
= 
& 


? 
1 
2 
3 
i 
5 
6 
7 
8 
9 
ce) 
# 
e 
> 
2 


TVD HOW ON DM EWN 


o 
3 
wn 
A 
Avi wee DOVO ZX KL 


J. eae ner eese 


Sa] 


N<xKME<CCHYMNY 
+-ZOMNMIVOWYKre 


4N<KR EK CAHOON 


st oe~ 
8 eee | 
tame t—-ZHnMIVO DPE 


AAR: 
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MULTIPLEXOR TRANSLATION CHART 
EBCDIC TO BCL 


EBCDIC/ BCL 
EBCDIC | Hex. [External | BCL 
Graph Code |Hex. Code] Graphic 
F cé 36 F 


x(Mult) 
J 
K 


ttm Ne oe 


& 
] 
$ 
* 
) 
< 


NO 
Pe VozIr 


~~ Vv Ree 


N<xXMEKCHH BOVOZIEM 
N<xEcCUMH 


tive 


MoowPr+ 
WON AW EWN Oo 
WON QU EWh- oO 
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9220006 


OCP TRANSLATION CHART 
EBCDIC TO USASCII 


ba | — | 


USASCI I USASCII 


a- 90am 
e- 900M 


USASCII i USASCEI | 


} EBCDIC input codes without correspondence In USASCII are translated to USASCI1 00 NULL 


SLUYVHD NOILVISNVYL 


NOOPGNVH 0029 9g - SHONOWINE 


19 


VOINSWNY “S°N NI GILNIdd 


922000¢ 


-7FoeneA ao ce 


DCP TRANSLATION CHART 
EBCBIC TO USASCII (Cont) 


nove a es Ke Ke 
n< x £< cm uw 2 
-zonmonrwr™ 


i 


o-90oaMm 


weVvozErxRxcw 


N=< xe cc4auM9s 


won anunrwn—- oo 


SLYVHD NOILVISNVYL 


89 


NOOGGNVH 0049 @ - SHONOUING 


VOIMSWY 'S'N NI QAaLNIYd 


9220008 


DCP TRANSLATION CHART 
EBCDIC TO BCL 


E £ 
8 B 
c c 
BCL BCL BCL BCL D BCL D 
| | 
c c 
10 20 30 
V 21 3 
12 22 32 
23 33 


34 
35 
36 
37 
38 
39 
3A 


J 
| 
] 
1 
1 
1 
| 
] 
1 
] 
1 
] 
| 
1 
] 
] 


EBCDIC input codes without correspondence in 8CL are transiated to BCL 00 7 (questlon mark) 


SLUVHD NOILVISNVEL 


NOOGGNVH 0029 @- SHONOAING 


69 


VOINZAY "S'N NI Q3LNIdd 


9220006 


DCP TRANSLATION CHART 
EBCDIC TO BCL (Cont) 


rpeyvozrtrRXe x 


~TroeoeitmoorwyY + 
N<x ge ciu48a 


WON AU FwWrhH- OO 


SLYVHD NOILVISNVYL 


oL 


NOOGGNVH 00249 @ - SHONOBING 


voIuaWv SN NI G3iN1ad 


942000¢ 


DCP TRANSLATION CHART 
USASCII TO EBCDIC 


uU u u U u u 
s 5 s s s s 
A A A A A A 
s s 8 S | escpic S| epcoic || S| EBcDIC EBCDIC EBCDIC 
c c Cc c c c 
{ | fl { 1 1 
I I | ! I 1 
0 7¢ «@l]50)07 =P j}60] 79 «=NY70]97—— oP 
1 cl Ati sit 08 = al]71}98 = q 
2 c2 Bl} 52/09 R bfj72]99 or 
3 cz. clis3{e2 $s cl]73 |A2 ss 
4 ch opi} 54/e3 TT d}i74 ]az tt 
5 C5 OE |} 55] £4 U e Ak u 
6 cé oF i}56]e5 OV f AS 
7 c7 G|l57)& Ww 9 AGW 
8 c8 HI) 58)e7 xX h Ay x 
9 co 1 {}59/E8 = Y i AB 
: DI os {}5AfeEo =z j AQ 2 
v2. kK |} SB] 4a k co ft 
p3. CL IPSC }EO) ON 1 6A 
D&A =m |] 5D] 5A ] m } 
DS NIJSEL5F aA n ~ 
D6 «0 || SF | 6D ° 


NOTE: All other input codes (80 through FF) are translated to EBCDIC 00 NULL 


SLYUVHD NOILVISNVUL 


NOOGGNYVH 0029 g@ - SHONOWING 


IZ 
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DCP TRANSLATION CHART 
BCL TO EBCDIC 


aur aanaraAs 
Ou FwWwna Fn 


u4 7 
ow @ 

oa 

a 
ee 


n 
wo 


~~ 
o 

a 

a 

eee 


~ 
a 


? 
1 
2 
3 
4 
5 
6 
F7 7 
8 
9 
0 
# 
e 


nw 
m > 
v 

wow 
» Mm 


n 

S) 
~ 
~ 
nn 


NOTE: All other input codes (40 through FF) are translated to 
EBCDIC GO NUL 


t+ - Freon mow wre 


q BCL Input codes without correspondence in EBCDIC are translated 


to EBCDIC 6F ? (question mark) 


2. Denotes "minus zero't 
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SECTION T 
PROCESSOR OPERATORS 


The hexadecimal value of the code [s preceded by a P, ¥, U, or E, ATE 
cades preceded by a P (primary) are one to seven syllables long, All 
codes precedad by a V (variant) are two syllables long, the first 
syllable balng hexadecimal 95 (Escape to 16 Bit Instruction), All cadas 
preceded by a U (unconditional) can be used as one syllable codes, or 
as two syllable codes when preceded by hexadecimal 95. Alt codes 
precaded by an — {edIt) are Edlt micro-oparators. 


1f tha hexadecimal code is followed by a C, the operator Is only valid 
in control state. In the case of Scan dut, only some functions are re- 
stricted to control state. . 


PROCESSOR OPERATORS, BY MNEMONICS 


HEXADEC IMAL 
HNEHOHIC CODE NAME. 

ADD P80 ADO 

BREL Pag BRANCH FALSE 

BRST POE BIT RESET 

BRTR PAL BRANCH TRUE 

BRUN Pa2 BRANCH UNCONDITIONAL 

BSET P96 BIT SET 

can VSB COUNT BINARY ONES 

CEQD PFA COMPARE CHARACTERS EQUAL, DESTRUCTIVE 
TEQU PFC COMPARE CHARACTERS EQUAL, UPDATE 

CGED PFI COMPARE CHARACTERS GREATER OR EQUAL, DESTRUCTIVE 
CGEY PFS COMPARE CHARACTERS GREATER GR EQUAL, UPDATE 
cero PF2 COMPARE CHARACTERS GREATER, OESTRUCTI VE 
coTu PFA COMPARE CHARACTERS GREATER, UPDATE 

CHSN PSE CHANGE SIGN BIT 

CLED PF3 COMPARE CHARACTERS LESS OR EQUAL, DESTRUCTIVE 
CLEU FB CONPARE CHARACTERS LESS OR EQUAL, UPDATE 
cLsp PFO COMPARE CHARACTERS LESS, DESTRUCTIVE 
CLSU PFS COMPARE CHARACTERS LESS, UPOATE 

CNED PFS COMPARE CHARACTERS NOT EQUAL, DESTRUCTIVE 
cNEU PFD COMPARE CHARACTERS NOT EQUAL, UPDATE 
OBFL Pad DYNAHIC BRANCH FALSE 

DBRS POF DYNAMIC BIT RESET 

past P97 DYNAMIC BIT SET 

BTR PAS DYNAMIC BRANCH TRUE 

aun PAA OYNAKIC BRANCH UNCOND! TIONAL 

DEXI va DISASLE EXTERNAL INTERAYPTS 

DFTR P99 DYNAMIC FIELD TRANSFER 

DIRS 9D DYNAMIC FIELO INSERT 

DIso PSB DYNAMIC FIELD ISOLATE 

DI¥D P83 DIVIDE 
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PROCESSOR OPERATORS 
PROCESSOR OPERATORS, BY MNEMONICS (Cont) 


HEXADEC 1 MAL 

HNEMON IC COOE NAME, 

DLET PBS OELETE TOP OF STACK 

DSLF Pcl BYWAMIC SCALE LEFT 

DSAF PC? DYNAMIC SCALE. RIGHT FINAL 
DSRR Peg DYNAMIC SCALE RIGHT ROUND 
psRrs PCS DYNAMIC SCALE RIGHT SAVE 
DSRT PC3 DYNAMIC SCALE RIGHT TRUNCATE 
UPL PB? OUPLICATE TOP OF STACK 

EEXI vh6 ENABLE EXTERNAL IMTERAUPTS 
ENDE EDE END EDIT 

ENDF ED5 EXD FLOAT 

ENTR PAB ENTER 

EQue Pac EQUAL: 

EVAL PAC EVALUATE DESCRiPTOR 

EXCH PBG EXCHANGE 

EXIT PAR EXIT 

EXPU Poo EXECUTE SINGLE HiCRO, SINGLE POINTER UPOATE 
EXSD pp2 EXECUTE SINGLE MICRO, DESTRUCTIVE 
EXSU POA EXECUTE SINGLE MICRO, UPDATE 
FLTR PgB FIELO TRANSFER 

GREQ pag GREATER THAN OR EQUAL 

GRTR PBA GREATER THAN 

HALT UOF CONDI Td ONAL HALT 

HEYU var INTERRUPT OTHER PROCESSORS 
IcvD PLA INPUT CONVERT, DESTRUCTIVE 
ove PcB INPUT CONVERT, UPDATE 

Ipiv Pay INTEGER DIVIDE 

OLE vay HOLE UNTIL INTERRUPT 

TAKS PCF INSERT MARK STACK 

INDX PAG INDEX 

INQP Epa FNSERT OVERPUNCH 

INSC EDD INSEAT CONDITIONAL 

iNSB Eog INSERT DISPLAY SIGN 

IMSR PoC FIELD INSERT 

INSU EDC INSERT UNCOHDIT/ ONAL 

CIRWL} VAD (HARDWARE PSEUDO- INSTRUCTION) 
1SOL POA FIELD ISOLATE 

JOIN whe SET TWO SINGLES TO DOUBLE 
LAND F90 LOGICAL AND 

LeEQy P93 LOGICAL EQUIVALENCE 

LESS PBS LESS THAH 

LLLu ¥B0 LINKED LIST LOOKUP 

LHOT P92 LOGICAL NEGATE 

LOAD es) LOAD 

Loot ¥BC LOAD TRANSPARENT 

LOG2 v8B LEADING ONE TEST 


PRINTED IN U.S. AMERICA : socceTé 
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MHEMONIC 


LOR 
LSEQ 
LT16 
Load 
LT 
MCHR 


FLT 
MINS 
WKST 
MPCW 
MULT 


PRINTED IN U.S, AMERICA 
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PROCESSOR OPERATORS, BY MNEMONICS (Cont) 


HEXADEC{ MAL 
cope 


Pg] 
Pop 
PBR 
PBE 
PB2 
£07 


£01 
EDO 
PAE 
PEF 
P82 


PBF 
ED6 
VAF 
* phO=>7F 
PbD 


UFE 
v8? 
ee? 
PBE 
uFF 


PAS 
PAO 
ves 
PB 
PBA 


PBB 
PO 
Pos 
VAE 
Pad 


Pas 
VBA 


NAME. 


LGGICAL OR 

LESS THAN OR EQUAL 
LIT GALL 16 BITS 
LIT CALL 48 BITS 
LIT CALL & BITS 
MOVE CHARACTERS 


ROVE WITH FLOAT 

MOVE WITH INSERT 

MARK STACK 

WAKE PROGRAM CONTROL WORD 
MULTIPLY 


EXTENDED MULTIPLY 

MOVE NUMERIC UNCONDITIONAL 
HOVE TO STACK 

MAME CALL 

NOT EQUAL 


NO OPERATION 

INTEGERIZE, ROUNDED, DOUBLE PRECISION 
INTEGERIZE, ROUNDED 

INTEGERIZE, TRUNCATED 

INVALID BPERATOR 


INDEX AND LOAD HARE 
INDEX AND LOAD VALUE 
OCCURS iMDEX 

LIT CALL ONE 
OVERWRITE DESTRUCTIVE 


OVERWRITE NON~DESTRUCTIVE 
PAGK DESTRUCTIVE 

PACK UPDATE 

(HARDWARE PSEUDO- INSTRUCTION) 
PUSH DOWN STACK REGISTERS 


REMAINDER 61 VIDE 

READ WITH LOCK 

RETURN 

READ AND CLEAR OVERFLOW FLIP-FLOP 
READ PROCESSOR REGISTER 


ROTATE STACK DOWN 

RESET FLOAT 

ROTATE STACK UP 

READ TAG FIELD 

READ TRUE/FALSE FLIP-FLOP 


LOGICAL EQUAL 
SCALE LEFT 

SCAN IN 

SCAN OUT 

SCALE RIGHT FINAL 


sooco27é 


i-k 


PROCESSOR OPERATORS 


MNE MONIC 


SCRR 
SERS 
SCAT 
SEQD 
SEQu 


SFOC 
SFSC 
SGED 
SGEU 
SG&TD 


S6TuU 
SINT 
$1s0 
SLED 
SLEU 


SLSO 
SLsU 
SNED 
SNEU 
SNGL 


SNGT 
SPLT 
SPAR 
SRCH 
SROC 


SRSC 
STAG 
STBR 
STFF 
STOb 


STON 
SUBT 
SWFO 
SWFU 
SWFD 


SWTU 
SXSN 
TEED 
TEEY 
TEQO 


TEQU 
TGED 
TGEU 
TGTD 
TGTU 
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HEXADEC IMAL 


CODE 


Pcs 
Pek 
PCc2 
vra 
VFC 


NAME 


SCALE RIGHT ROUNO 

SCALE RIGHT SAVYE 

SCALE RIGHT TRUNCATE 

SCAN WHILE EQUAL, DESTRUCTIVE 
SCAN WHILE EQUAL, UPOATE 


SKIP FORWARO DESTINATION CHARACTERS 

SKIP FORWARD SOURCE CHARACTERS 

SCAN WHILE GREATER OR EQUAL, DESTRUCTIVE 
SCAN WHILE GREATER OR EQUAL, UPDATE 

SCAN WHILE GREATER, DESTRUCTIVE 


SCAN WHILE GREATER, UPDATE 

SET INTERVAL TIHER 

STRING ISOLATE 

SCAN WHILE LESS OR EQUAL, DESTRUCTIVE 
SCAN WHILE LESS OR EQUAL, UPDATE 


STAN WHILE LESS, QESTAUCTIVE 
SCAN WHILE LESS, UPDATE 

SCAN WHILE NOT EQUAL, DESTRUCTIVE 
SCAN WHILE NOT EQUAL, UPDATE 

SET TO SINGLE PRECISION, ROUNDED 


SET TO SINGLE PRECISION, TRUNCATED 
SET DOUBLE TO TWO SINGLES 

SET PROCESSOR REGISTER 

MASKED SEARCH FOR EQUAL 

SKIP REVERSE DESTINATION CHARACTERS 


SKIP REVERSE SOURCE CHARACTERS 
SET TAG FIELD 

STEP AND BRANCH 

STUFF ENVIRONMENT 

STORE DESTAUCTIVE 


STORE NON-DESTRUCTIVE 
SUBTRACT 

SCAM WHILE FALSE, DESTRUCTIVE 
SCAN WHILE FALSE, UPDATE 
SCAN WHILE TRUE, DESTRUCTIVE 


SCAN WHILE TRUE, UPDATE 

SET EXTERNAL SIGN 

TABLE EXTER EDIT, DESTRUCTIVE 
TASLE ENTER EDIT, UPDATE 
TRANSFER WHILE EQUAL, DESTRUCTIVE 


TRANSFER WHILE EQUAL, UPDATE 

TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE 
TRANSFER WHILE GREATER OR EQUAL, UPDATE 
TRANSFER WHILE GREATER, DESTRUCTIVE 
TRANSFER WHILE GREATER, UPDATE 


5000276 


BURROUGHS - B 6700 HANDBOOK 1-5 


PROCESSOR OPERATORS 


PROCESSOR OPERATORS, BY MNEMONICS (Cont) 


_  HEXADECIMAL 
MNEMONIC CODE NAME 
TLED PER TRANSFER WHILE LESS OR EQUAL, DESTRUCTIVE 
TLE PEB TRANSFER WHILE LESS OR EQUAL, UPDATE 
TLSD PEO TRANSFER WHILE LESS, BESTAUCTIVE 
TLS PEB TRANSFER WHILE LESS, UPDATE 
TNED PES TRANSFER WHILE NOT EQUAL, DESTAUCTIVE 
TNEU PEO TRANSFER WHILE NOT EQUAL, UPDATE 
TRNS VO? TRANSLATE 
TUND PEB TRANSFER UNCONDITIONAL, DESTRUCTIVE 
TUNU PEE TRANSFER UNCONDITIONAL, UPDATE 
TWFOD yoz TRANSFER WHILE FALSE, DESTRUCTIVE 
TWFU ¥DA TRANSFER WHILE FALSE, UPDATE 
TWOD Pod TRANSFER WORDS OVERWAITE DESTRUCTIVE 
THOU Pot TRANSFER WORDS OWE RWRITE UPDATE 
FwSo PD} TRANSFER WORDS, DESTRUCTIVE 
TWSU POR TRANSFER WORDS UPOATE 
TwIo ¥b3 TRANSFER WHILE TRUE, DESTRUCTIVE 
TeTU VOB TRANSFER WHILE TRUE, UPDATE 
YABD Vol UNPACK ABSOLUTE, DESTRUCTIVE 
UABU ¥O9 UNPACK ABSOLUTE, UPDATE 
USND ¥oo UNPACK SIGNED, DESTRUCTIVE 
USNU vos UNPACK SIGNED, UPDATE 
VALC PO >3F VALUE CALL 
VARI Pgs ESCAPE TO 16-BIT INSTRUCTION 
WHOI VHE READ PROCESSOR | DENTI FICATION 
XTND PCE SET TO DOUBLE PRECISION 
ZERO PBO LIT CALL Z2ERQ 


PROCESSOR OPERATORS, BY NAME 


HEXADEC FHAL 
NAME, ANEMONIC CODE 
ADD ADD PBO 
BIT RESET BRST POE 
BIT SET BSET P96 
BRANCH FALSE BRFL PAO 
BRANCH TRUE ‘ BRTR Pal 
BRANCH UNCONDITIONAL BRUN PAZ 
CHANGE SIGN BIT CHSN PaE 
COMPARE CHARACTERS EQUAL, DESTRUCT| VE CEQD PFA 
COMPARE CHARACTERS EQUAL, UPDATE cegu . PFC 
COMPARE CHARACTERS GREATER OR EQUAL, DESTRUCTIVE CGED PF 


PRINTED IN U.S. AMERICA s00c02765 
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PROCESSOR OPERATORS 
PROCESSOR OPERATORS, BY WANE (Cont) 


— 


NAME 


COMPARE CHARACTERS 
COMPARE CHARACTERS 
COMPARE CHARACTERS 
COMPARE CHARACTEAS 
COMPARE CHARACTERS 


COMPARE CHARACTERS 
COMPARE CHARACTERS 
COMPARE CHARACTERS 
COMPARE CHARACTERS 
COMDITIONAL HALT 


COUNT BINARY OWES 


GREATER OR EQUAL, UPDATE 
GREATER, DESTRUCT! VE 
GREATER, UPDATE 

LESS OR EQUAL, DESTRUCTIVE 
LESS OR EQUAL, UPDATE 


LESS, DESTRUCTIVE 
LESS, UPOATE 

NOT Equal, DESTRUCTIVE 
NOT EQUAL, UPDATE 


DELETE TOP OF STACK 
DISABLE EXTERNAL INTERAUPTS 


DIVIDE 


DUPLICATE TOP OF STACK 


DYNAMIC BIT RESET 
DYMAMIC BIT SET 


DYMAMIC @RANCH FALSE 


DYHAMIC BRANLH TRUE 


DYNAKIC BRARKCH UNCOMDIT! ONAL 


OYMAMIC FIELD INSEAT 
DYHAMIC FIELD ISOLATE 
DYNAMIC FIELO TRANSFER 


DYWAHIC SCALE LEFT 


DYNAMIC SCALE AIGHT FINAL 


DYNAKIC SCALE RIGHT ROUND 
DYWAMIC SCALE RIGHT SAVE 
DYNAMIC SCALE RIGHT TRUNCATE 
EMABLE EXTERMAL INTERRUPTS 


EMD EDIT 
END FLOAT 
ENTER 
EQUAL 


ESCAPE TO 16-BIT INSTRUCTION 
EVALUATE DESCRIPTOR 


EXCHANGE 


EXECUTE SiWGLE MICRO, SINGLE POINTER UPDATE 
EXECUTE SIMGLE NICRO, DESTRUCTIVE 
EXECUTE S(MGLE MICRO, UPDATE 


EXIT 


EXTENDED MULTIPLY 
FI€LO }MSERT 
FIELD |SOLATE 
FIELD TRANSFER 
GREATER THAN 


PRINTEO IW U.S. AMERICA 


HNEHONIC 


COED 
CeTD 
ceTu 
CLED 
CLED 


cLsD 
cCLSU 
CNED 
CNEU 
HALT 


CBON 
DLet 
DEX! 

BivD 
DUPL 


DBAS 
OBST 
OBFL 
DBTR 
DRUM 


DINS 
bIsd 
DFTR 
DSUF 
DSAF 


DSRR 
DSAS. 
bsaT 
EEX! 
ENDE 


ERDF 
ENTR 
EQUL 
VARI 
EVAL 


EXCH 
=xPu 
£XxSD 
EXSU 
Exit 


MULX 
INSR 
1SOL 
FLTR 
GRTR 


HEXADECI MAL 
CODE 


PFO 
PF2 
PFA 
PFR 
PFB 


PFO 
PFS 
PFS 
PFD 
UDF 


VAR 
PBS 
va? 
P83 
Peay 


s0co2Té 
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PROCESSOR OPERATORS 
PROCESSOR OPERATORS, BY NAME (Cont) 


HEXADEC IMAL 
MAME MHEMONLE CODE 
GREATER THAN OR EQUAL GREQ PBS 
{HARDMARE PSEUDO-| NSTRUCTIGN) {I RWL) VAD 
(HARDWARE PSEUDO-|NSTRUCTION} (PCWL) VAE 
HOLE UNTSL INTERRUPT FOLE vad 
THDEX IHDX PAB 
INDEX AND LOAD NAME NXLN PAS 
INDEX AND LOAD VALUE NXLY PAD 
INPUT CONVERT, DESTRUCTIVE Itvb PCA 
INPUT CONVERT, UPOATE tcvu PGB 
{NSERT CONDIT|ONAL INSE EDD 
{NSERT DISPLAY SIGN INSG EDS 
iNSERT MARK STACK (AKS PCF 
INSERT OVERPUN CH INOP EDs 
INSERT UNCONDIT| ONAL INsy Epc 
INTEGER DIVIDE loly Pay 
INTEGERIZE, ROUNDED NTGR Pa? 
INTEGERIZE, ROUNDED, DOUBLE PRECISION NTGD ya? 
INTEGERIZE, TRUNCATED NTIA P86 
INTERRUPT OTHER PROCESSORS HEYU VAF 
JNVALID OPERATOR MYLO UFF 
LEADING ONE TEST Loa2 vee 
LESS THAN LESS. Pgs 
LESS THAN OR EQUAL LSEQ P8a 
LIKKED LIST Lookup LLUY vBD 
LIT CALL ONE ONE Pel 
LIT CALL ZERO ZERD PBO 
LIT CALL 16 BITS LTI6 PBS 
LIT CALE 4€@ B1TS LT48 PBE 
LIT CALL 8 BITS LT PB2 
LOAD LOAD PaD 
LOAD TRANSPARENT LobT vBC 
LOGICAL AND LAND PaO 
LOGICAL EQUAL SAKE Pgh 
LOGHCAL EQUI VALENCE LEQY PS3 
LOGICAL NEGATE LNOT Pg2 
LOGICAL OR LOR Pg] 
MAKE PROGRAM CONTROL WORD HP CW PEF 
MARK STACK AKST PAE 
MASKED SEARCH FOR EQUAL SACH ¥BE 
MOVE CHARACTERS ACHR ED? 
MOVE NUMERIC UNCONDITIONAL MYNU ED6 
MOVE TO STACK MYST VAF 
MOVE WITH FLOAT AFLT EbDl 
MOVE WITH INSERT MINS E00 
MULTIPLY MULT p82 


PRINTED IW 1.5, AMERICA 5000276 
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PROCESSOR OPERATORS, BY MAME (Cont) 


NAME 


MANE CALL 
NO OPERAT! ON 
NOT EQUAL 
OCCURS INDEX 
OVERWRITE DESTRUCTIVE 


OVERWRITE NON-DESTRUCTIVE 

PACK DESTRUCTIVE 

PACK UPDATE 

PUSH DOWN STACK REGISTERS 

READ AND CLEAR OVERFLOW FLIP-FLOP 


READ PROCESSOR IDEHTIF| CAT! OW 
READ PROCESSOR REGISTER 

READ TAG FIELD 

READ TFRUE/FALSE FLIP-FLOP 
READ WITH LOCK 


REMAINDER DIVIDE 
RESET FLOAT 
RETURN 

ROTATE STACK DOWN 
AQTATE STACK UP 


SCALE LEFT 

SCALE RIGHT FINAL 
SCALE RIGHT ROUND 
SCALE RIGHT SAVE 
SCALE RIGHT TRUNCATE 


SCAN IN 

SCAN OUT 

SCAN WHILE EQUAL, DESTRUCTIVE 
SCAN WHILE EQUAL, UPDATE 
SCAM WHILE FALSE, DESTRUCTIVE 


SCAN WHILE FALSE, UPDATE 


SCAN WHILE GREATER OR EQUAL, DESTRUCTIVE 


SCAN WHILE GREATER OR EQUAL, UPDATE 
SCAM WHILE GREATER, DESTRUCTIVE 
SCAN WHILE GREATER, UPDATE 


SCAN WHILE LESS OR EQUAL, DESTRUCTIVE 


SCAM WHILE LESS OR EQUAL, UPDATE 
SCAN WHILE LESS, DESTRUCTIVE 
SCAH WHILE LESS, UPDATE 

SCAN WHILE NOT EQUAL, DESTRUCTIVE 


SCAN WHILE NOT EQUAL, UPDATE 
SCAN WHILE TRIE, DESTRUCTIVE 
SCAN WHILE TRUE, UPDATE 

SET OGUBLE TO TWO SIMGLES 
SET EXTERNAL SIGN 


PRINTED IN U.S. AMERICA 


HEXADECI MAL, 
CODE 


PhO=>7F 


¥vDt 
VFI 
VFO 
VF2 
VFA 


¥F3 
vFB 
YFO 
vFB 
VFS 


VFO 
vO5. 
¥OD 
v43 
PRG 


s0c0ZzTE 
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PROCESSOR GPERATORS, BY NAME {Cont} 


NAME 

SET ENTERVAL TIMER 

SET PROCESSOR REGISTER 

SET TAG FIELD 

SET TO DOUGLE PRECISION 

SET TQ SINGLE PRECISION, ROUNDED 


SET TO SINGLE PRECISION, TRUNCATED 
SET TwO S(NGLES TO DOUBLE 

SKIP FORWARD DESTINATIGN CHARACTERS 
SKIP FORWARD SDURCE CHARACTERS 
SKIP REVERSE DESTINATION CHARACTERS 


SKIP REVERSE SOURCE CHARACTERS 
STEP AND BRANCH 

STORE DESTAVETI VE 

STORE NON-DESTRUCTIVE 

STRING ISOLATE 


STUFF ENVIRONMENT 

SUBTRACT 

TABLE ENTER EDIT, DESTRUCTIVE 
TABLE ENTER EDIT, UPDATE 

TRANSFER UNCONDITIONAL, DESTRUCTIVE 


TRANSFER UNCONDITIONAL, UPOATE 
TRANSFER WHILE EQUAL, DESTRUCTIVE 
FRANSFER WHILE EQUAL, UPDATE 
TRANSFER WHILE FALSE, DESTRUCTIVE 
TRANSFER WHILE FALSE, UPDATE 


TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE 
TRANSFER WHILE GREATER OR EQUAL, UPDATE 
TRANSFER WHILE GREATER, DESTRUCTIVE 
TRANSFER WHILE GREATER, UPDATE 

TRANSFER WHILE LESS OR EQUAL, DESTRUCTIVE 


TRANSFER WHILE LESS OR EQUAL, UPDATE 
TRANSFER WHILE LESS, DESTRUCTIVE 
TRANSFER WHILE LESS, UPDATE 

TRANSFER WHILE NOT EQUAL, DESTRUCTIVE 
TRANSFER WHILE NOT EQUAL, UPDATE 


TRANSFER WHILE TRUE, DESTRUCTIVE 
TRANSFER WHILE TRUE, UPDATE 
TRANSFER WORDS OVERWRITE DESTRUCTIVE 
TRANSFER WORDS OVERWRITE UPDATE 
TRANSFER WORDS, DESTRUCTIVE 


TRANSFER WORDS, UPDATE 
TRANSLATE 

UNPACK ABSOLUTE, DESTRUCTIVE 
UNPACK ABSOLUTE, UPDATE 
UNPACK SIGNED, DESTRUCTIVE 


UNPACK SIGNED, UPDATE 
VALUE CALL 


PRINTED IN U.3. AMERICA 


MWEHONIC 
SINT 
SPRR 
STAG 
XTND 
SNGL 


SNGT 
JOIN 
SFbC 
SFSC 
SRDC 


SRSC 
STBR 
STOD 
STON 
$180 


STFF 
SUBT 
TEED 
TEEW 
TUND 


TUNU 
TEQD 
TEQU 
TWFD 
TWFU 


TGED 
TGE LU 
TETD 
TGeTU 
TLED 


TLEU 
TLSD 
TiSU 
TNED 
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HEXADECI MAL 
CODE 
vas 
vag 
YB4 
PCE 
PCD 


Pec 
yar 
EDA 
E02 
EDB 


ED3 
PAu 
PBS 
Peg 
POS 


PAF 
P81 
PR 
Pog 
PEG 


PEE 
PEL 
PEC 
¥WO2 
VDA, 


PEL 
Peg 
PE2 
PEA 
PER 


PEB 
PED 
PEB 
PES 
PED 


VB3 
YOR 
PD4 
FOC 
Pb3 


Pog 
vO? 
vol 
yoo 
vO 


yD8 
POOe> 3F 
sooo276 
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PROCESSOR OPERATORS : 
PROCESSOR OPERATORS, BY HEXADECIMAL CODE 


HEXADEC{ MAL 
CODE NAME MHEMDH IC 
POO=>3F VALUE CALL VALE 
PhOw> PF HAME CALL RAMC 
waz SET TWO SINGLES TO DOWELE JOUW 
vie3 SET DOUBLE TO TWO SINGLES SPLT 
4a HOLE UNTIL INTERRUPT : (DLE 
Was SET INTERVAL TIMER SINT 
vie ENABLE EXTERNAL INTERRUPTS EEX! 
vA7 DISABLE EXTERNAL IMTERRUPTS DEX! 
VAA SCAN IN SCNI 
VAB SCAN OUT SCNO 
W4E READ PROCESSOR IDENTIFICATION wot 
var {NTERRUPT OTHER PROCESSORS HEYU 
ps0 ADD ADD 
PB] SUBTRACT SUBT 
P62 MULTIPLY AULT 
P83 DIVIDE olvo 
Pah INTEGER DIVIDE Ipiy 
P85 REMAENDER D1YIDE : ROY 
VBS OCCURS INDEX ORK 
Pa6 INTEGERIZE, TRUNCATED NTIA 
P87 INTEGERIZE, ROUNDED NTER 
v87 INTEGERIZE, ROUNDED, DOUBLE PRECISION NTGD 
PBB LESS THAN LESS 
Pag GREATER THAN OR EQUAL GREQ 
PBA GREATER THAN GRTR 
PBB LESS THAN OR EQUAL LSEQ 
vaB LEADING ONE TEST L0G2 
P8C EQUAL EQUL 
PaD NOT EQUAL NEOQL 
PRE CHANGE SIGN BIT CHSN 
PBF EXTEMDED MULTIPLY MULK 
P90 LOGICAL AND LAND 
Pg LOGICAL OR LOR 
Pg? LOGICAL NEGATE LNOT 
Pg3 LOGICAL EQUIVALENCE Lev 
Pow LOGHCAL EQUAL - SAME 
P95 ESCAPE TO 16-BIT {NSTRUCTION VARI 
P96 BIT SET BSET 
P97 OYHAMIC BIT SET DBST 
P98 _FIELO TRANSFER FLTR 
P9g CYMAKIC FIELO TRANSFER DFTR 
PIA FIELD iSOLATE SOL 
PSB DYRAMIC FIELO ISOLATE DISO 
POC FIELD INSERT INSR 
Pop DYNAMIC FIELD INSERT DENS 


PRIQTED IN U.S. AMERICA so0dz7S 
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HEXADEC INAL 
CODE 


POE 
POF 
PAO 
PAI 
PAZ 


PAS 
PAL 
PAS 
PAG 
PA? 


PAS 
PAS 
PAA 
PAB 
PAC 


PAD 
VAD 
PAE 
VAE 
PAF 


VAF 
2 la) 
Pel 
PB2 
PB3 


Pak 
ye4 
PBR 
veg 
PBB 


¥B6 
PB? 
vB? 
PBB 
vee 


PRS 
vB9 
PBA 
VBA 
PBB 


BB 
vec 
PBD 
Ved 
PRE 


NAME 


BIT RESET 

OYNAMIC SIF RESET 
BRANCH FALSE 

BRANCH TRUE 

BRANCH UNCONDITIONAL 


EXIT 

STEP AND BRANCH 
INDEX AND LDAD NAME 
INDEX 

RETURN 


DYNAMIC BRANCH FALSE 
DYNAMIC BRANCH TRUE 

DYNAMIC BRANCH UNCONDITIONAL 
ENTER 

EVALUATE DESCRIPTOR 


{MDEX AND LOAD VALUE 
(HARDWARE PSEUDD~OPERATOR) 
MARK STACK 

(HARDWARE PSEUDO-OPERATOR) 
STUFF ENVIRONMENT 


MOVE TO STACK 
LIT CALL ZERO 
LIT CALL ONE 
LIT CALL 8B BITS 
LIT CALL 16 SITS 


PUSH DOWN STACK REGISTERS 
SET TAG FIELD 

DELETE TOP OF STACK 

READ TAG FIELD 

EXCHANGE 


ROTATE STACK UP 
DUPLICATE TOP OF STACK 
ROTATE STACK DOWN 
STORE DESTRUCTIVE 

READ PROCESSOR REGISTER 


STORE NOH-OESTRUCTIVE 

SET PROCESSOR REGISTER 
OVERWRITE DESTRUCTIVE 
READ WITH LOCK 

QVERWAITE NON-DESTRUCTIVE 


COUNT BINARY ONES 
LOAD TRANSPARENT 
LoaD 

LINKED LIST LOOKUP 
LIT CALL 48 BITS 


PRINTED IR U.S, AMERICA 
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PROCESSOR OPERATORS 


PROCESSOR OPERATORS, BY HEXAMECIMAL CODE (Cont) 
HEXADEC IMAL 


CODE NAME MREMARIC 
VBE MASKED SEARCH FOR EQUAL SRCH 
PBF MAKE PROGRAM CONTROL WORD MPCH 
PCG SCALE LEFT SCLF 
Pel DYNAMIC SCALE LEFT OSLF 
PC? SCALE RIGHT TRUNCATE SCRT 
Pes DYNAMIC SCALE RIGHT TRUNCATE OSPT 
Ped SCALE RIGHT SAVE SCRS 
Pcs DYNAKIC SCALE RIGHT SAVE DSRS 
Pe6 SCALE RIGHT FINAL SURF 
PC? DYNAMIC SCALE RIRKT FINAL DSR 
Pca SCALE RIGHT RMUND SCPR 
Pc? DYNAMIC SCALE RIGHT ROUND DSRR 
PCA INPUT CONVERT, DESTRUCTIVE a 
PCE INPUT CONVERT, UPDATE Icvil 
Pe SET TO SINGLE PRECISION, TRUNCATED SNGT 
pcb SET TO SINGLE PRECISION, ROUNDED SNGL 
PCE SET TQ DOUBLE PRECISION XTND 
PCF FNSERT MARK STACK IMKS 
Ep0 MOVE WITH iNSERT MINS 
PbO TABLE ENTER EDIT, DESTRUCTIVE TEED 
yDo UNPACK SIGNED, DESTRUCTIVE USND 
ED) ADVE WITH FLOAT MFLT 
Pal PACK DESTRUCTIVE PACD 
vol UNPACK ABSOLUTE, DESTRUCTIVE uAeD 
ED2 SKIP FORWARD SOURCE CHARACTERS SFS¢ 
PD? EXECUTE SINGLE MICRO, DESTRUCTIVE Exso 
vD2 TRANSFER WHILE FALSE, DESTRUCTIVE TwFD 
E03 SKIP REVERSE SOURCE CHARACTERS SRSC 
PD3 TRANSFER WORDS, DESTRUCTIVE Twsp 
¥D3 TRANSFER WHILE TRUE, DESTRUCTIVE THID 
ep4 RESET FLOAT RSTF 
Poy TRANSFER WORD, OVERWRITE DESTRUCTIVE Twon 
V4 SCAN WHILE FALSE, DESTRUCTIVE SWFO 
£05 END FLOAT ENDF 
cai STRING (SOLATE $180 
YDS. SCAN WHILE TRUE, DESTRUCTIVE SWTD 
Ep6 MOVE NUMERIC UNCONDITIONAL MVNU 
POG SET EXTERNAL SIGN SXSN 
EO? MOVE CHARACTERS McHR 
PB? READ AND CLEAR OVERFLOW FLIP-FLOP ROFF 
YD? TRANSLATE TRNS 
ED INSERT OVERPUNCH {NOP 
Pps TABLE ENTER EDIT, UPDATE TEEW 
you UNPACK SIGNED UPDATE LISNU 
Ep9 INSERT OISPLAY S1GN 1NSG 
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PROCESSOR OPERATORS 

PROCESSOR OPERATORS, BY HEXADECIMAL CODE (Cont) 


HEXADET IMAL 
CODE ABE MNEMONIC 
PO PACK UPDATE PACU 
WD UNPACK ABSOLUTE, UPDATE ABU 
EDA SKIP FORWARD DESTINATION CHARACTERS SFoc 
POA EXECUTE SINGLE MICRO, UPDATE EXSU 
YDA TRANSFER WHILE FALSE, UPDATE TWFU 
EDB SKIP REVERSE DESTINATION CHARACTERS SROC 
PDE TRANSFER WORDS, UIPOATE TSU 
VOB TRANSFER WHILE TRUE, WPDATE TWTU 
EDC INSERT UNCONDITIONAL INSU 
PoC TRANSFER WORDS DVERWRITE UPDATE THU 
voc SCAN WHILE FALSE, UPDATE SWFUL 
Eob INSERT CONDITIDNAL INSC 
Ppo EXECUTE SINGLE MICRO, SFNGLE POINTER UPOATE EXPU 
¥OD SCAN WHILE TRUE, UPDATE SWTU 
EDE END EDIT EMOE 
PDE REAG TRUE/FALSE FLIP-FLOP RTFF 
UDF CONDITIONAL HALT HALT 
PEO TRANSFER WHILE LESS, DESTRUCTIVE TLSD 
PEL TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE TREO 
PE2 TRANSFER WHILE GREATER, DESTRUCTIVE TGTD 
PEa TRANSFER WHILE LESS OR EQUAL, DESTRUCTIVE TLED 
PE4 TRANSFER WHILE EQUAL, DESTRUCTIVE TEQD 
PES TRANSFER WHILE NOT EQUAL, DESTRUCTIVE TNED 
PEG TRANSFER UNCONDITIONAL, DESTRUCTIVE TUND 
Pes TRANSFER WHILE LESS, UPRATE TLSU 
PES TRANSFER WHILE GREATER OR EQUAL, UPDATE TREU 
PEA TRANSFER WHILE GREATER, UPDATE TGTU 
PEB TRANSFER WHILE LESS OR EQUAL, UPDATE TLEU 
PEC TRANSFER WHILE EQUAL, UPDATE TEQU 
PEO TRANSFER WHILE NOT EQUAL, UPQATE THEU 
PEE TRANSFER UNCONDITIONAL, UPDATE TUNU 
PFO COMPARE CHARACTERS LESS, QESTRUCTIVE eso 
VFO SCAN WHILE LESS, DESTRUCTIVE SLSD 
PFI COHPARE CHARACTERS GREATER OR EQUAL DESTRUCTIVE  CGED 
VFI SCAN WHILE GREATER OR EQUAL, DESTRUCTIVE SGED 
PF2 -. COMPARE CHARACTERS GREATER, DESTRUCTIVE cath 
VF2 SCAN WHILE GREATER, DESTRUCTIVE seTo 
PER COMPARE CHARACTERS LESS OR EQUAL, DESTRUCTIVE TLED 
VFR SCAN WHILE LESS OR EQUAL, DESTRUCTIVE SLED 
PFA COMPARE CHARACTERS EQUAL, DESTRUCTIVE _ CEQD 
VFA SCAN WHILE EQUAL, DESTRUCTIVE SEQD 
PFS COMPARE CHARACTERS NOT EQUAL, DESTALICTIVE CNED 
VFS SCAN WHILE NOT EQUAL, DESTRUCT! VE SHED 
Pra COMPARE CHARACTERS LESS, UPDATE cusu 
VEB SCAN WHILE LESS, UPDATE SLSU 
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PROCESSOR OPERATORS 


PROCESSOR OPERATORS, GY HEXAQECIHAL EGUE (Cant) 


HEXADEC) MAL 
CODE NAME MNENDNIC 
PFS COMPARE CHARACTERS GREATER OR EQUAL, UPOATE Cary 
VFS SCAN WHILE GREATER OR EQUAL, UPDATE SHEL 
PFA COMPARE CHARACTERS GREATER, UPDATE cGTy 
UFA SiAN WHILE GREATER, UPDATE SOTD 
PFA COMPARE CHARACTERS LESS OR EQUAL, UPDATE CLEY 
VFB SCAN WHILE LESS OR EQUAL, UPDATE SLEU 
PFE COMPARE CHARACTERS EQUAL, LIPDATE CEqu 
vFC SGAN UHILE EQUAL, UPDATE SEQU 
PFO COMPARE CHARACTERS NOT EQUAL, UPDATE tNEY 
¥FD SCAN WHILE NOT EQUAL, UPDATE SEU 
UFE ND OPERATION HOOP 
FF IRVALID OPERATOR AYLD 


FUNCTIONAL DESCRIPTION OF OPERATORS 


This table provides a shorchand description of the actian of each opear- 
ator. The table provides for each operator stack conditions necessary 
to inltlalize the operation, a quick description of the action of each 
operator, the resultant steck conditjons, and a reference to the ap- 
propriate hardware flow chart, Stack conditions ere fodiceated by: a 
dash («}, neither register used; a zero (0), register empsy; a one (1), 
register full or valid; and a two (2), this ragister ignored, 


Legend of symbols used: 


+ 
@ addressed dy 
tt as defined by 
Ct] contents of 


Li) menory 
> greater than 
< lass than 


>> right shifted by 
cc left shifted by 
greater of equat 
Yess than or equal 
equal 
not equal 
times 
arithmect¢ plus 
arithmetic minus 
complement of 
nd Engl 13h conjunction 
ir Joglea!l “or!* 


Oerir + KBE 


PRINTED IN 1.9. AMERICA 


replaced by or loaded from 


logical “snd 

divide 

than 

exchanged with 

operation complete 

evaluate 

memory protect bit 

IC memory 

mato core memory 

pseudo catt on 

wast signifleant digit 

left justified 

right Justifled 

contents within are repeated 
Bit equivalent 

address adder 

“C'" reglstar 

Specific ble of "C'! register 
"Ct? register 


S0900ZT6 
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1-15 


FAHILIES F, G, H GLOSSARY OF UNIQUE NAMES 


ALOW allow memory prolect to 
Interrupt 

CHPL conditiona) halt level 

COMT Compare type Operators 

DERR descriptor error 

DFRJ «displace from right 


Justified character 
position 


ors destination character 
polnter register 


bic destination character 
pointer, taken in 
reverse order 


DPRF = dastination palnter read 
only flip-flop 
DREL «destination polntar 


required 


DSZ destination size register 


DTAY «displace to right 
jJustifled character 
Post tion 

EELX &rregister equals laad x 

EEZL E-register equals zera 
or MADF 

ExPF = execute Singi¢c pointer 
flip-flop 

EXPL execute single polnter 
leave! 

EXSF = execute singi¢ shot 
fiip-flop 

EXTF external sign flip-flop 

FINI «finish of end edit 

IHBK inhibit back up 


PRINTED OW U.S. AMERICA 


nOJE 


MNMC 


AGLL 


NINO 


NYLD 


NYLF 


P2R2 


P2R3 


P2Rh 


QFot 


QFoz 


QFo3 


QFok 


RNTR 


SEQD 


SERR 


$16 


PROCESSOR OPERATORS 


move with iasarl or move 
with fioat 


move numeric uncand] tional 
or move characters 


#, S,> operators 

not "insert overpunch" 
Invalid operator tevel, 
and part of interrupt 


handler 


Invalid flip-flop (for 
pseudo call NYLO) 


binary two stored in P2 
interrupt parameter 


binary three scored In PZ 
Interrupt parameter 


binary four stored in P2 
interrupt parameter 


favalid operatae Interrupt 
flip-flop 


presence bit interrupt 
Filp-flop 


memory protected interrupt 
flip-flop 


segmented array Interrupt 
flip-flop 


returning to table edit 
made from Interrupt 


Source character equals 
dest. char. 


error resulting from 
compare test 


Source charactor pointer 
reqister 
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PROCESSOR OPERATORS 


FAMILIES F, G, H GLOSSARY OF UNIQUE NAMES {CONT) 


sic source character pointer, TEEL table enter edit level 
taken in reverse order 
TFOF true/false occupied 
SOPF source pointer equals an Fl lp-flop 
operand 
UABL unpack absolute level 
sOTW so scan or transfer while 
compare USHL unpack signed level 


$SZ source size register UPDF update flip-flop 


TEEF table enter edit flip-flop %XROF xX register [9 occupied 
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wWildany Sn NI DALNIUd 


g220005 


PO0+3F 


P3F+7F 


yao 


vag 


vad 


vas 


VALC 


NAAC 


JBN 


SPLT 


IOLE 


SERT 


FAMILY 


c 


Nee 


NECESSARY STACK 
OPERATOR CONDITIONS 


—_—P————7 


Value CalT 


Name Call 


Set two 
singlas to 
double 


Set double 
to two 
singles 


tdle till 
interrupt 


Set [nter- 
val timer 


0 


2 


— 


OPERATOR ACT|ON 


Don = [syllable one], HAnn = 
(Conn) + Foyt lable two), 
AreM@dann, If A {50:3]) = ax0, 
then AROF+1 

[f A[50:3] = 100, then 
A[50:35]+0 and AROF~1 

If A[50:3] = 901, then 
ArcM@IAW 

If AC5O:3) * 101, then 
ArcMa@o.D. 


Onn = {syllable one], MAnn = 
[Onn] + [syllable two}, 
AreMAnn, A[50:3]+001, and 
AROF+1, 


Ar+Y¥r, ARDF<0, and BRAG+) 


YroAr, BRAS, ¥rhd+0, and AROF+1 


IIRF+O, Processor aperation 
Suspended until (EXTI, PTPT, 
or ITIS)+1 


Ar ls Integerlzed. Interval 
timertA [10:71] 


STACK AFTER 
OPERATION 


pad 


2 


4 


HARDWARE 
FLOW CHART 


Ch 


C56 


53 


C53 


C55 


52 


SHOL¥YAdO YOSS3IONd 


AWOOPINYH COZe 9g - SHONOMING 


£t-1 


YOEQRY £7 WI ODERIE 


PLZIO00C 


Pao 


PS! 


DEX! 


stn) 
Scno 


WHO! 


HEYD 


AOD 


SUBT 


MULT 


OPERATOR 


Enable 
external 
Interrupts 


Disable 
external 
datercupts 
Scan In 
Scan cut 
Read pro- 
cessor 
identifi- 
catlon 
latecrope 
ather 
processor 


Add 


Subtract 


Kultiphy 


NECESSARY STACK 
CORDITIONS 


Paror [sear] 
i] a 
i] i] 
Q 2 


OPERATOR ACTION 


HCSFHQ and IIKFHO 


TIMFe] and NCSF+1 


Brwmby: : far} 
BeomPy: + (ary 


Processor identificatiomA(2:3f 


PIPI«I 


OreareOe oe Br¥rrArkretr¥ec (ft 
ARK = 1 and/or BRAD = | 


Bre6r-ar or Br¥r<Br¥r-Aeke If 
ARLG = 1 and/or BR4S & 1 


Bregexar or Bri¥reBr¥rxArke if 
ARKG = 1 end/or BRST = 1 


STACK AFTER 
OPERA 


—— 


0 t 

t) o 

1 2 

a 

0 ’ 

o 1 
on™ 


HARDWARE 
FLOW CHART 


Css 


C55 


C5? 
C59 
» C54 


54 


Als 


SHOLVUIdO YOSS39I0Nd 


Ble 


MOOINYH 0029 @- SHONOSING 


YOIWZAY “SN NI O3LNidd 


9220005 


NY 


——— | 


P83 


P8h 


Pas 


85 


PRG 


P8? 


DI¥D 


IDI¥ 


ROlY 


OCRX 


NTIA 


RTGR 


C 


FAMILY 


A 


OPERATOR 


Divide 


Integer 
divide 


Remainder 
divide 


Occurs 
index 


Integerlze, 
truncated 


Integerize 
rounded 


NECESSARY STACK 
CONDITIONS 


BROF 


OPERATOR ACTION 


— 


BreBr/Ar or Br¥rt+Br¥r/Arkr if 
ARS = 1 and/or BRAG = I 


Br+Br/Ar untl) 8[44:6] = 9 or 
Br¥reBr¥r/Arkr unth) 

BLANs6) © 43 and ¥[47:9] = 0 when 
AR4g = | and/or BR49 = 1, 


Br/Ar until B[44:6] =0 and Br+BB. 
Br¥r/Arkr unttt Bl44:6] = 19 +” 
¥[57:9] = 0 and Br+BB whan 

ARSG = | and/or BRAG = 1 


B15: 16] +f (8{15:16] -t)xal47: 16) 1+ 
AL153:16) 


Bre<by B[44:6] when BR46 = a 
until B[44:6] = 0 
Br>>by BC44:6)] when BR46 = 1 
until B[44:6] = 0 


Br << by B[44:6} when BR46 @ 0, 
unt! Bl at:6) =o 

@r >> by BY44:6] when BR4E = 1, 
unti) B[46:6] = o 

Bre([8r] + 1 when ¥[38:3)24 


a 


STACK AFTER 
OPERATION 


———ree 


a 


——— 


~ 


/ 


HARDWARE 
FLOW CHART 
[BROF | 


A24 


A24 


A2K 


451 


A42 


Adz 


suolvyado wossaj0ud 
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6I-L 


“S'fA NI G3ANIed 


voSsAe 


e2z0005 


v87 


?B8 


pég 


PBA, 


PBB 


¥BB 


P&C 


Pad 


NTGD 


LESS 


GREG 


GRTR 


LSEQ 


LOG2 


EQUL 


WEQL 


OPERATOR 


Intagerlze 
rounded, 
double 
precision 


Less than 
Greater 
than equa) 


Greater 
than 


Less than 
or equal 


Leading 
one test 


Equal 


Not equal 


a 


MECESSARY STACK 
CONDITIONS 


1 


BRAS+] if BRAGRC. 


OPERATOR ACTION 


Br¥r >> until B[44:6] = 13 * 
Y(47:9] = 0 when BRAS = ! or 


BRAG = QO * B[4H:6]<13 


Be¥r se until B[44:6] = 13 and 
¥(47:9] = 0 when BR46 = 0 and 


BL44:6]>13 


Br¥reBre¥r + 7 [f XR38 = 1 


BROO+] and B[50;50]+0 
B[50:51}+0 if Brear 


BROO+1 and B[50:50]+0 
B[50:51]+0 1f BreAr 


BROO+! and B[50:50)+0 
a[50:50)+d if Brsar 


BROO+1] and B[50:50]~0 
B[50:51]+0 if Broar 


eretenn + 198 
BROD+! and B[50:50]+0 
B[SO:51]+O 1f Br # Ar 


BROO+I and 8[50:50]+0 
B[S0:51]+0 if 6r = Ar 


if Arear 


lf BrzAr 


tf Br>ar 


if BrsAr 


\f Br = ar 


if @r # Ar 


STACK AFTER 
OPERATIOH 
| ARO F 


— 


q 


HARDWARE 
FLOW CHART 


Au? 


A38 


A38 


438 


A38 


AS3 


a38 


438 


SHOLYHAdO YOSSAIOUd 


O%-1 


WOOBGNYH 5029 8~ SHONOWING 
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gezongs 


NECESSARY STACK STACK AFTER | HARDWARE 
HEX CODE | MNEMONIC | FAHILY | OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
[| AROF | BROF | AROF | BROF 


P&E CHSN a Change 1 2 ARE AARGG 1 2 A4B 
sign bit 

P&F MULX A Extended 1 1 Br¥rtArxbr and BRAG+] if BRAG » ao iy 1 AIS 
multiply Br¥r-arXrxBevr 1f BRAG = 1 

Pap LAND B Logical \ 1 Bran+] when BRnn = 1 and ARnn = 1 Q 1 BI 
and if ARAD = 1 or BR49 = 1 then 

¥YRnnel when XRnn = & and ¥Ron = 1 
P91 LOR B Logical or 1 ' BRnme | when BRnn = % and/or a 1 e1 


Arnon = 1, IF AR4G © 1 or 
BR49 = 1, then ¥Rnes] when 
¥Ann @ | and/or XRan = 1 


P92 LNOT B Logical 1 2 ALG? :48]+44[47:48] when BRAS » ] 2 B3 

negate ALS7248)~aAE47:48] and 
X(4724B]+4X[47:48] when BRAG = 1 

P93 LEQY B Logicat 1 1 BRnnt«1 when Ann = ARnn q 1 eB] 
equiva= 
lence 

PO SAME B Logical 1 I BRGO+} and B[50:50]+0 when o 1 2 
equal A(S0:51] = B[50;51] 


BES0:51]+D whan A[50:51] * 
B[50:51]. If AR4S = 1 or BRAG = t; 
BROG+1 and B150:50)«0 when 
A[50:51] = B[50:51] and x[50:51] = 
¥[50:51] or B(50:51)¢0 If 

A[50251] # B[50:527 or x[50:52] # 
y[50:52) 


AOOPONTH 0029 a - SHONOBING 


SuOLVHAde YOSSZIONd 


{Z-L 


te-t 


VOW “SP Nr GPEeRE 


92209009 


WECESSARY STACK STACK AFTER | HAROWARE 
Why OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
[_AaOr J BROF | BROF | AROF } } BROF 
Pos. VARI - Escape to VARF+1 PI 
16-bit 
fngtruce 
tlon 
POG BSET # Bit set K © [second syllable]. TOA+K, BI? 
TOM (K-1}, O15+{O-K), and 
BROO+!. ARne+BROO:: TOA, TOM, 
and 019 
poy *s|:sOBST. B Dynamic Integerized value of Br = kK. BIS 
bit set TOASK, TOM+(K=1), 
DISe(O-K), and BROO+1. 
ARarH“BRIG; TOA, FON and OFS 
P98 FLTR B Field kK = [4econd syllable], BA 
transfer G = [third syllablel, 
= {fourth syllable]. TDark, 
TOH+K*L, ond DiSe(G-K). 
Br<Ar::TOA, TOM, and DIS 
P99 DFTR B Dynamic Integerlzed value of Br = L. B6 
fleld Orttr 
tranafer Integerized value of Br = G. 
ACRAR and BeorCr 
Integerfzed value of Gr > K. 
Br+Be 
TOA+K, TOK+(K=L), and 
DISe{$-K) . 
Brear::THA, TOM, and DIS 
o> os 7s 


suol¥yaado YOSSAIOdd 


WOORONYH 0629 a ~ SHONOwING 


YORQNY SN NI Q3atniad 


g2z0008 


Poa 


PSE 


ISOL 


b1S0 


INSR 


DINS 


BRST 


FAMILY 


OPERATOR 


Field 
isolate 


Dynamic 
field 
lsolate 


Field 
Thsere 


Oynamic 
fiald 
Insert 


Bit reser 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


G = [second syllable] and 

L = [third syllable]. 
TOA+{L=1}, TOM+H7, and 
DIS+(G41-E), rears: TOA, TOM, 
and DIS 


Intagerlzed value of Br = L, 
CH(L=1) 

tntegerized value of Br = G. 
TOA+(L-1}, TOM+47, and 

DIS+ (G+I-L), 

AreBrs:TOA, TOM, and DIS 


Second syllable = K, third 


syllable = L, TOA+K, TOM+(K-L}, 


and DIS+{L-I+K). 
BreAr;:TOA, TOM, and DiS 


Integerl[zed value of Br = Ly 
Breer 

Integerized value of Gr m KR, 
JOA*K, TOM+(K=L}, and 
DIs+(L-1-k). 

BreAr::TOA, TOM, and DIS 


Second ayllable = K:TOA+K, 
TOM+(K-1}, DIS<(O-K} and 
BRO, ARnn+BROO: :TOA, TOM, 
and BIS 


~— 


STACK AFTER 
OPERATION 


{—_—_———4 


0 


PBROF | 


a 


HARDWARE 
FLOW CHART 


BIZ 


B15 


ail 


BI? 


SdOivaadO wOSsa20uNd 
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NECESSARY STACK STACK AFTER | HARDWARE 
FAMILY | OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF AROF 


———— 
—————J 


z-1 


VoIWANY ‘SN Ni OZINIed 


22z000¢ 


POF 


PAO 


DARS 


BRFL 


BRTR 


BRUN 


EXIT 


Oynante 
bit reset 


Branch 
false 


Branch 
true 


Branch un~ 
condi tlonal 


Exit 


¢ 
1 


1 
0 


2 


Inteagerl2ed value Br » K, TOAtK, 
TOM+(K-1), DIS#{O-K), and BROMO, 
Arnnt+BROO::TOA, TOM, and DIS 


[Second syllable]+c{?:8), 

Pore [7:3], Cf7:B]-0(15:8], 
(Third syllablel+c [7:8], 
PIA+C(12:13], MA+[PIRJ+EPBR}, 

end PreM@HA [f ARDO w 0 

PSRHPSR+3 and ADJ(O,1) if AROO = 1 


[Secand syl]able]+C[7:9] 
Psaeci723], C(7:8]+c015:81, 
[Third sytlablel+C7:8), 
PIRCC(I2:13], MA+[PIRJ+[PBR], and 
Pre@MA If AROG = 1, PSR+(PSR+3) 
and ADJ{O,1} if AROD = oO 


[Second syllable]+¢{7:4], 
PSR+C(7:3), C(7:8)]+0(15:8], 
[Third syllable]+c7:8F, 
PUR+C{T2:13], MAe[PIR]+[PBA], 
and Prespea 


Crome[F)+1, PSR-€(35:3], 

Lie E1825), PDR*CLI3< 14], 
S+[BOSRI]+1, 

BOS interrupt+o = (F) - (BOSR]+1, 
Crem@lr), Fe[F] - classi), 
Bur<[F] = [13:14]. SUFL+1 

when [TEMP - {BUFJ20. 

Creme [BUF] and PBR+C{ 19:20] 


o 


B19 


cub 


ché 


C46 


c3a 


SHOL¥#4d0 HOSS3I0Nd 


WOO@MINFH GOL? BF - SHONOFING 


YORBWNY 'S'N NI O3LNIUd 


Se2ang5 


Pad 


PAS 


STBR 


NXLK 


ee 


c 


Cc 


ee 


Step and 


branch 


fndex and 
load name 


NECESSARY STACK 
CONDITIONS 
BaOF 


_———— 


1 


2 


eel 


OPERATOR ACTIGN 


If [50:3] = 001; CreMaar, 
If A[50:3] = 101; Cremaar, 
lf C[S0;3] = B x O; Crear, 


AD3(0,1) and Ared 

If C(50:3) = OB1; Creér 

Uf c{50:3) = 1013; Cr+Ar 

if C[50:3} = 100; TEMP+t(19:20), 
A(29:10]+¢[47:t0] , 

TEMPS [TEMP J+A [391207 , 
€[19:20]~6uF2, M+Cre[QUFZ], 
QU6F+I [f CVFDEVF. 
PsR+[PSR]+3 [f QC6F = 0 

If QC6F » 1; syllable two 
[7:3]>PSR, Pl Resyllable two 
(4:5]+ syllable thrae, and 
PROF+O 


If A(50:3] = Ox0; ArcsBr, 

Crear, and AROF+1] 

If [50:3] = OOl; AreCr, CreMgar 
If A[5O:3] » 1OT and AR4S = 1; 
invalld operater interrupt oceurs 
if ‘Aso: 39 = FO and ARSS = O; 
integerized value of 
B[I9:20}4A(19:20], AR4S+1, 
ARLG+1, CreMbAr, 

lf €[50:3] © 101 and AR4S = 1; 


4 


tnvatid aperacor interrupt occurs, 


If ¢[§0:3] = 101 and ARMS 3 0; 
AreCr 


4 


STACK AFTER 
OPERATION 


PROF | BROF) 


2 


— 


HARDWARE 
FLOW CHART 


él 


cl 


SHOLWH3dG Y¥OSs330ud 


WOORANYH 0029 @ - SHONOMING 


Se-L 


VOWS AY 'S'A NI OSLNId 


9220005 


PAG 


PAT 


MNEMON IC 


(NOX 


RETN 


FAMILY 


c 


C 


OPERATOR 


| ndex | 


Return 


NECESSARY STACK 


aor | BR 
Bas 

1 i} 

9 i 

] 2 


OPERATOR ACTION 


FF ALSO:3] = Ox0; Ar++Br, 

Cree and ARDF«-1 

if A[50:3] = 001; 

Aretr, Crem@ar 

If A[50:3) = 101 and ARGS «= 1; 
invalld operator interrupt occurs 
If A{50:3] = 101 and ARAS = 0; 
integerized value of 
B19: 20] +A[19: 20], 

ARGS] and ARKG+T 


Crema[F]+1, PSR+CE35:3) 
Liec{18:5], porecll3: 101, 
S+F-1, 

805 Interrwpt+O = [F] ~ [BOSRI+!, 
Crem@lF]; FelF] ~ C(t3:t4], 
BUF*[F] - C(13:14]. SUFL+I when 
[TEMP] - [BUFE20,Cr+m@[BUF} and 
PBRHC(19:20]. If B{50:30] » 
Ox0 or 100; aparation Ts 
complete. If BL50:3] ¥ 

Ox0 or 100; ADJ (1 ,2} 

CreHPar until cl50:3] » 

Ox0 or 10) 


STACK AFTER 
OPERATION 


AROF [ BROF | 


{ o 


HARQWARE 
FLOW CHART 


ol 


30 


SuOLVa3sdG YOSSIIOUd 


92-1 


NOOEGNY¥H 6029 @- SHONOWANE 


VOISSA¥ “SN Nl OSLNIed 


stzZ0006 


ed — Nee’ 

—— 

Pas BBFL c Dynamic. 
branch 
false 

PAS DBTR c Dynamic 
branch 
true 


NECESSARY STACK 
CONDITIONS 


aes Ne ww 
STACK AFTER | HARDWARE 
OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF | 
——te ween 
If BROO = 1;@> 0 a chs 
If BROO = 0 and A[50:3] = 0x0; 
Ar is integerlzed, PSA if 
AROO = 0 or PSR3 1f AROG = I, 
A[20:20]+PIR, and PROF+O. 
If BROOD = 0 and A[50:3] = 001; 
Crem@Ar 
tf BROG = 4, A[50:3] = 111; 
sequence error 
InterrupteA[T8:5] # Lt, 
{PSR, PIR, and POR]<[PCW] if 
A[tBs5] = Lt 
If BROO = 0: p> o o chi 


tf BROG = fF and A[50:3] © OxO; 
Ar 1s Integerlzed, PSR+D If 
ARGO = 0 or PSR+3 If AROO = 1, 
4[20:20]+PIR and PROF+O 

If BROOD = 1 and AL50:3} = 001; 
Cr+Mpar 

If BROO = I and A[50:3) = 111; 
sequence error 
Fnterrupt+A[i8:5] # LL, 

[PSR, PIR POR]+[Pcw] 

if (18:5) = ub 


SHOLYY3dO YOSSBI0Nd 


NOOPINVH.0029 @ - sHONOWING 


é2- 


VOIWaNY “"S'A Wt OFLNIUd 


220006 


HEX CODE 


PAA 


PAB 


ENTR 


FAMILY OPERATOR 


aa 


Dynamle 
branch un- 
conditional 


Enter 


NECESSARY STACK 
CONDITIONS 
AROF BROF 


1 


2 


OPERATOR ACTION 


Hf A[50:3] = Ox0; Ar Es 
Integerizead, PSR+O Ff ARNG = @ or 
PSR+3 [Ff ARGO = 1, 

AL20:20]+PIR and PROF+0. 

If A{50:3) © O01; CreM@ar 

1€ ALSO:3) = N11; sequance error 
InterruperA[18:5} # LL, or 

[PsR, PIR, POR)+[Pcw] if 

[18:5] = Lb 


Crene[FJ+!. tnvalld operator 
Interrupt+¢[50:3] # 001. 
Are€r, Ce+M@Ar until 

c[50:3) = 111, xretr, 
C{50;3)+011, 

[tr}+(Por, PSR, PER, NCSF, and 
LL}, (POR, PSR, PIR, AND LL}+[Xr] 
me(Cr]etrlel, crenalfl, 

C4511 0]+Al45: 10], 

C35: FO]+A(35:10], C(18<S]+LL, 
MeCr@[F], OLL+F, 

Cr+M@[PDR], Sequence error 
Interrupt+C(50:3] # Ol), 
PBReC[19:20] 1f C[50:3}) = tll, 
PreM@[PIR] + [PBR], and 


STACK AFTER 
OPERATION 


Fagor] enor 


_———"4 


HARDWARE 
FLOW CHART 


Ch45 


C3 


SaOLYHAdO YOSSAIOdd 


e2-i 


NOOBANYH oOZ9 Fg - SHONOWANY 


VoWanY “S' MI OSLNitG 


B22000$ 


— a ~~ ee — 


NECESSARY STACK STACK AFT HARDWARE 
FAMILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
AROF BROF AROF | BROF 


——— a ———————— 


el 


PAC EVAL t Evaluste 1 2 Crem@Ar and AreCr until \ 2 2 
dascrlptor [50:3] = 0x0 or A[50:3] = 101. 

PAD NXL¥ c Index and 1 1 bf A[50:3] = Ox0; Ar+rBr, 1 0 a 
load value treAr and AROF+1 


bf AESG:31 = 001; Aner, 
CreMpar. If A[50:3] = 101 an¢ 
AR4S = 1; Envalid interrupt 
occurs. If A[SO:3] = 104 and 
ARAS < O: integerfzed value of 
B[t9:20]+A[19:20}, AR4S+I, 
ARSG<1, and Cret@Ar . 

{# C[50:3] # OxO; Invalid 
operetor interrupt occurs. 

lf C[50:3] = Oxd; 


WOOSINVH 0027 @- SHONOWNE 


vad VRWL c Hardware - - are€r, Cret@Ar - = tS 
pseude 
operator 

PAE MKST c Mark stack 0 ta) TEMP+[S]+1, TEMP+TEMP - F, 6 9 csa 


F+TEMP + F, BUI9<14)4TEMPE13: 14), 
B(50:31+013, BROF+1, ADJ{O,0}, 
and 


Suolvaado YyOssa20ud 


6e-t 


‘en MI O3.Nlad 


VOHUINY 


s2z20009 


HEX CODE cate FAMILY | OPERATOR 


VAE PCWL c Hardware 
pseudo 
operator 

PAF STFF i Stuff en- 
vironment, 


HECESSARY STACK 


BxPi = 1, Arete, Cro, ie) 9 
clazsi3]Pik, ¢{1213]+POR, 
CCB5s3}+PSR, PSReK (35:31, 
PoR+x[13: 14] PiReX [32131 , 
ADJ(0,0}, Breér, AreCr, 
SBR+([S]+1, S8R~SHR-F, F+SBR+F, 
BE13:14]+SBRI13:14], ADI{G,0), 
Display update if needed, 
LLox[iB: 5), Cr+MePOR, PROF +O. 
Sequence error 

InterrupteC [50:3] # atl 
Presence bit taterrupt+CR4h7 # 1 
PBR+C(19:20], Pr+PIR + PBR, and 


if A[SO:3] # O01; invalld 1 2 
interrupt occurs, 

If A[50:3] = 001 and ARS6 = 1;@09 

If A[50:3] = 001 and ARAG # 1; 

DnntA[13:5], BUF+LOnn], 


| BuF2<[fnn), CemelDnn), 


If C(50:3] # 01}; sequence error 
{nterrupt occurs, if C[50:3] = O18 
and CRE? = 1 or CRAG = 0; 
Burdo19:14), 

BuF2+(BUF2] - [BUFS], and 

Crema [UFZ] 

tf C(50:3] = Of, Cal? = 0, and 
cr4é = 3 ALKS: lo]+e{45: 10], 

c[29: 1o}ec[A5: 10], 


HAAl 
FLOW 


cha 


DWARE 
CHART 


STACK AFTER 
OPERATOR ACTION OPERATION 
| AROF] BROF 


SuOLYYadO YOSSTIONd 


of-1 


NOOSGNYH 0029 J - SHONOsING 
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a2zaons 


PAF 
{Cont} 


VAF 


AYST 
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NECESSARY STACK 
FAMILY OPERATOR CONDITIONS 


OPERATOR ACTION 
| BROF | 


tf [SHRI = €139:20}; 
A[35:16]+[Bo5R] + 01352163, 
AL18:5]+0, AR4G+1, and 

bf (SNA] # [39:20], 
Cr+ma[D00]+2, prasance bit 
interrupt+CR47 = 0, 

TEMP+C [39:20], £(39:20]«0, 
Cl29: 1G) +AT45;10), invalld index 
intarrupt+TEMP>C[39:20] , 
Crema@c( 19:20] + £[39:20], 
presence blt interrupt+C4? = 0, 
4(35:16]+[BOSR] +c 35:16} 
ALIB:5]40, ARKGe], and@e> 


(tr]+o, C113:143+[5] - (FD, 
Cis:5)<Lt, 

C(35:16]+15] = [Bosrl, 
C[$0:3]+0i1, deCra[BOsR), 
BUF2+(DOO}] + 2, Cren@[O00) + 2, 
presence bit Interrupt occurs if 
CR47 = 0, pseudo cali on PQ7, 
Invaltd index eccurs if 

B mantissas0 or B[38:39]2¢[39:20] | 
Ar-4ec[19:20) + Al19:20]), 
SNR+8£19:20], BROF<O, 
BOSA+AE19:20], LOSReA( 19:20] + 
A[39:20], TEMP = A[19:20], 


STACK AFTER | HARDWARE 
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VOSA SA NI GZLNIbd 
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NECESSARY STACK STAGK AFTER | HARDWARE 
FAMILY | OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF PARGF | BROT. 
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VAF Cr+H@[BOSA], BOSR+processor |.0., 
(Cont} SoC [35:16] + [BOSR], 
purectt3:14}, F-{s}] - [Bur], 
BUF+[S] - [BUF] ,stack underflow 
interrupt occurs if BOSR>F, 
C+MP{[BUF]; sequence error Inter~ 
rupt if c[50:3) # Of 
1f CRUG = 1; BUFeD{LL] - CLIZ: 14] 
and Creme(@UF]) Ff BOSREF. 
tf CR46 = O; AreCr, 
Crev@[000] + 2, display update 
if needed and 
1# CRAG = 1p display update if 


needed and 
PRO ZERO D Lit call 0 2 [Ar}+0 and QD 1 2 but 
zero 
PBI ONE iy Lit cal) Cy) 2 farJ+0, ARODe!, and@D ! 2 DIZ 
one . 
PB LTB b Lit call ry 2 {ar]+d, [second syllable]+c[7:81], | 1 2 DIZ 
eight bits Cr+Ar, and 
PB3 LT16 D Lit call fy) 2 [ar}+0, [second sylabtel+c{7:8],] 1 | 2 BIA 
sixteen C[15:8)-+¢(7:8], 
bts [chird sylablel+c(7:8], 
Ar+Cr, and 
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VIAN Sn NI OSLNINd 
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VBA 


PBS 


Vaz 


PRS 


STAG 


DLET 


RTAG 
EXCH 
RSUP 


LPL 


RSON 


$ToD 


D 


Push down 
stack 
register 


Set tag 
fleld 


beleta top 
of stack 


Read tag 
field 
Exchange 


Retate 
stack up 


Duplicate 
top of 
stack 


Store 
destructive 


MECESSARY STACK 
FAMILY OPERATOR CONDITIONS 


aL 

0 9 
1 ' 
1 2 
] 2 
1 1 
t 1 
i) t 
1 1 
| 


OPERATOR ACTION 


ia 


B(S0:3)+a[2:3] 
AROF+} 


C(2:3)+Al2:3], AreO, and Aretr 
Areror 


CreAr, AROF+O, ADJ(1,1), Ar-+Br, 
ADJ{1,0}, Bretr, 


Act Bre and Xr+¥r 


CreBr, ADFCH,1), AreoBr, 
ADUCE,O}, BreCr, and Are-oe 


A+BrBAr, theory protect inter- 
rupt [f M@Ar has MB48 « [ 


oe 


STACK AFTER 
OPERATION 


AROF 
q Q 
a i] 
iv} 2 
1 2 
1 i} 
1 i} 
1 ' 
] 1 
if] i) 


HARDWARE 
FLOW CHART 
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O18 


O30 
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vBB 


PBS 


veo 


PBS 


yap 


VEC 


PBD 


FAMILY OPERATOR 


RPAR D 
STON D 
SPRR D 
OVD Dp 
ROLK D 
OVAN D 
CBON D 
LODT fy 
LOAD D 
—_ 


Read pro- 
cessor 
register 


Stora fon 
destruc- 
tive 


Set pro- 
cessor 
register 


Overwri te 
destruct lve! 


Read with 
lock 


Overwrite 
hon-de= 
structive 


count 
binary. 


load trens- 
parent 
Load 


NECESSARY STACK 
CONDITIONS 


1 


2 


OPERATOR ACTION 


Crear, A{19+20}+1CMe@C [5:6] 


MeBra@[Ar], memory protect inter~ 
rupt if M@Ar has MB4&B = 1 


IcHeAL 19:20] 06[5 6] 


H+Br@(Ar] regardless of AB48 
Bre@[Ar] and Ar+M@[Ar) regard- 
less of HB48 


MeBrefAr] regardless of MBAB 


Are" }'s" in Ar if A[50:3] = 900 


A[50:3] = O10 


Crear, Arcm@{tel 


If A[50:3] ¥ 101 of OG1; invalld 
operator interrupt occurs 

1€ A[50:3] = 101 and ARAS = 0; 
invalid opsrator Intarrupt occurs 


om 


STACK AFTER 


OPERATION 
TAROF | OROF | 
1 2 
is} 1 
o i) 
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1 Q 
Q i] 
i] 2 
1 2 
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HARDWARE 
FLOW CHART 
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p20 


030 


030 


b30 


021 
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Ne 
WECESSARY STACK STACK AFTER |] HAROWARE 
FAMILY CONDI TION: OPERATOR ACTION OPERATION | FLOW CHART 
eeeEEeeee |__| p PROF _ LEROE 


VOWANY “S°A WW! GALNINd 


9470008 


Pap 
{Cont} 


veo LLLU BD Linked 


lf A[50:3] = 101 and ARAT = 0; 
presence bit interrupt occurs 
Crear, Are@[Cr), 

Fe AL50:3] = 000, 100, 110, or 
001; 

1f AL5SO:3) = O1l or Tihs Invalid 
operator Interrupt occurs 

Uf a[50:3] = O10; Xr+MelAc] and 


If A[50:3] = 101, ARK? = QO, 
and ARHG = 0; A[19:20]+BUFZ 
and QC) 


Vf B[50:3] 8 Ox; Invalid 
operator Interrupt occurs, 
If 8£50:3} = Ox0; Br Is 
Integerized and rounded and 


ADIT, T) 


If [50:3] # 103, BRAZ #2, oF 
BROS #0; Fnvalid operator Enter- 
rupt occurs. TEMP<8{19:20} 
BUF+B[39;20] Crear, Ar+O and 

Ad) (0,1) 


Ar+integerized value of Br, 
XreO, YreO, BUFZ+C[19+20] , 


BUF HC 119:20], YL19:20}-CL 19:20] , | 


¥[19:20]+€[19:20), 


lf BUF2>BUF; invalid Index inter- 


rupt occurs. 


026 


S¥Ol¥dad) ¥OSS390Ud 


SE-L 


HOOGINYH 0029 8 - SHONOWENT 


WoVANY “BN NI GsLND 


g2z000¢s 


(Cant) 


VBE 


LTAS 


SACH 


FAMILY 


OPERATOR 


HECESSARY STACK 
CONDITIONS 


AROF 


——_ ——— 


Lit cail 
48 bits 


Washed 
search for 


equal 


4 


OPERATOR ACTION OPERATION} FLOW CHART 
[AROF[ BROF | 


If BUFZSBUF; Cr+H@BUF3 + TEMP, 
B(27:28]+C[47;28), 

rf CLIS:20) = 0; AreO, Xred, 
AROO+L, ARSG*], and 

Hf CUI9:20) # 0; Arekr, Xred 
and tf al27: 28] [47:28] 
X19: 26)+¥ {19:20}, 
¥C19:20]+C(19:20}, BUF2+C[19520], 
BUFI+C119:20], ¥{19:20]+0[19:20], 
¥[19:20)]+Cf19:20], and the opera- 
 tlon ls repeated by comparing 


QUF2 to BUF. 

PSRHO, Aref, PROF+O, 1 2 DI5 
PreN@PIR + PBR, ArtPr, and 

A[50:3]+0 

1f A[SO:3] # 10%; invalld opar- + 0 p23 


ator interrupt occurs. 

tf A[50:3) « 101; Crear, XreBr, 
ADI(0,1), 

If ChS m= 13 TEMPHC{39:20] and 
BuF+¢ [39:20] 

If ChS = 0; TEMP+C(39:20} - 1 and 
BuF+C[39:20] - 1 Ar 4@ BUF + 
cl19:20J, 6[39:20}+BuF, 
ArcAr(LAND)Xe, BreBr (LAND) Xr, 
+* AESO:3] = BE50:3} and 
AL47:48] «© B[47:48]; Arto, 
Xre0, AL19:20)+C[39:20}, and QD 


SHOLVYAdO YOSSAD0Ud 
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FAMILY 


NECESSARY STACK STACK AFTER | HARDWARE 
OPERATOR CONDI TLONS. OPERATOR ACTION OPERATION | FLOW CHART 
|_AROF | BROF LAROF | BROF | 
¥BE 


——— 


. tf Al5O:3] # B{5D:3] or 

(Cone) : . ACK? :HB) # BE47:4B); - 
TEMP+C[39:30)-1, BUF<C[39:20]-1, 
and oparation returns to 
AreAr (LAND) Xr, Brefr (LAND)Xr. 
tf Ar = Br when €(39:20] = 0; 
AROO+T, ARSE+1, and OO 


PBF HPCW Make pro~ 0 2 Pr+mePiIR + PBA, ArePr, 1 2 bi6 
gram con- ALSO:3}+711 
trol word 


Pca SCLF E Seale left 0G 1 {Second sy!lable]i:n, 1 0 El 
Areintegerized value of Br X 107 2 
and 
{f nxl2; OFFF*| and@o> 
if n=O; 
if Br cannot be integertzed; o> 


aoa 


Pcl OSLF E Bynamic ’ 1 Integerized value of Arsin, t Q EF 
scale left AreIntegerized value of Br X 10", 


WOOBINYH 0029 @- SHONOUING 


(f not; GFFF+I and@E> 
lf n= 0; QO 7 1 1 
{f Br cannot ba integarized; Go) 


PC2 SCRT E Scate rightl 0 1 [Second syllable] t:n, ] Q El 
truncate oo vaiue Br/10" and 


ba) 
za 
2 
a 
m 
a 
o 
% 
g 
m 
ES 
bart 
os 
2 
na 


et-l 
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STACK AFTER | HARDWARE 
OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
if AROF | | AROF | Ba0F 


—— ——— 


PC2 

{Cont} (f n>12; Invalid oparator ] 1 
Interrupt occurs. 
(fn = 0; (Br + ¥reintegertzed i) if 
value of Br, @£50:3]+0l0, and 
1f Br cannot be Integer! zed; 


PC3 OSRT E Dynantec 1 1 Integerized value of Ar:in, t 1s} 3) 
Scale right Artintegarized value of Br/ta" 
truncate and If n 12; Invalld oper- 
ator Interrupt occurs, 
1f n= 0; (Sr + Yr]+Intagerlzed i) 1 
value of Br, B[50:3]+010, and 
(# Br cannot be intagerl zed; Q 1 


Pck SCRS € Scale righ 0 } {Second syllablal::n, Areintager-| 1 1 
save bzed value of Br/10", 
Br+remalnder of Br/10", and@g 
If n>l2; bnvalid operator inter- 
rupt occurs, 
If ne 0; (Br 4¥r]+integerized o 4 
value of Br, 8[50;:3] O10, and 
1f Br cannot be Integer! md; 4 1 


Pcs DSRS —E Dynamtc t 1 Integerized value of Aricn, 1 1 El 
scale right Areintegerized value of Br/10%, ‘ 
save Breremalnder of Br/10", and 
Uf n>12; Invalid operator 
interrupt occurs. 
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C 
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NECESSARY STACK 
OPERATOR CONDITIONS 
BAO 
a ae 


FUSAAY SN NI GaLNidd 


PCS 

{cont} 

PCé SCRF &e | Seale righy 0 1 
final 

PC? DSRF E Dynamic 1 i] 
scale 
right 
final 

Pcs STRR E Scale right Q } 
round 


SL20005 


ad 


GPERATOR ACTION 


If n= 0; [Br + ¥rJ+Integerized 
value of Br, 8[50:3]<010, and 
If Be cannot be Integerlzed; 


. [Second sylleble]:in, Brerematnde 
of Br/10" and@l> If n12; In- 
valid [nterrupt occurs. 

If o = 0; [Br + ¥r}*fategerlzed 
vetue of Br, B[50:3]+016, and @C> 
1f Br cannot be integerized; 


Integerlzed value of Ar:in, 
Breremainder of Br/1O" and @e> 

If m-123; Invalld [nterrupt occurs 
If n= 3 [Br + ¥r]+intagerlzed 
value of Br, 8[50:3]+010, and 

tf Br cannot be Integerized; 


[Second syllable}:in, -Artintegar- 
fzed value Br/TO!, AreAr + 1 If 
the MSO of the remainder of 
Br/lOMak. If n>i2; 

tnvadid interrupt occurs, 

tf n= 0, [8r + ¥r]<tnteger!zed 
value of Br, B{S0:3]+0lo, and@g> 
tf Br cannot be Integerized; @¢> 


—/ 
STACK AFTER 
OPERATION 
|_AROE 
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0 1 
e 1 
o 1 
\ t) 

° 1 
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HARDWARE 
FLOW CHART 


SYOLVH3d0 YOSS300uUd 
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9270005 
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Peo 


PCA 


DSRA 


{CVD 


FAMILY OPERATOR 


E 


€ 
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Dynamic 
scale 
right 
round 


Input con- 
vert, dan 
structive 


NECESSARY STACK 
CONDITIONS 


AROF 


1 


— 
i} 


OPERATOR ACTION 


Integarized value oF Artin, 
Ar+integerized value of Br/10", 
AreAr + § if the ASO of the re- 
mainder of Br/1o%ed, 

If n>42; invalld operator Inter— 
rupt occurs. 

If n= 0; [Br + Yej+integer! zed, 
value of Br, B(50:3}+010, and 

If Br cannot be integarized; 


Integerfzed value of Art: Yength 
of decimal digits. 

Uf B{50:3] = ox; [84] = dact- 
mal digits. If B(50:3) = 101; 
[Bel:: location of decimal 
digits, If B{4:5]>23; invalld 
operator interrupt occurs, 
esp-r YreBr, Beever, CATRHH 

if usptyr]é?; BB(3:4}+MsDEYr] 
lf MSD(Yr] = B; BBl3:4}+6, 
CRINTI, AAO] 

1f MSD EYr] = 9; BB[3r4]+7, 
TRING], AAODeT AACC<<1 bIt,, 
BEeCC<<1 octada, CNTA+CNTR-1] 
repeated unti! CTR = 0 

lf ¥[50:3] = 000; rte (48:9), 
Breyr, YreCC(39:40), 

If Be = 0; Br+¥r, B{50:3]+000 and 
gee If Br # 0; BESO:3]+010 and 


STACK AFTER 
OPERATION 
AROF | BROF | 


—e—— 
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HARDWARE 
FLOW CHART 


E16 


SUOL¥HAdO YOSSIIOND 
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nm 
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Zz 

c PCA 

iw {Cont} 
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2 

a 

£ 
PCB Cy 
Pec SNGT 
PCD SKGL 

a 

3 

8 

s 

8 

a 

an 


E Thput con- 
vert, 
update 


E Set to 
singls pres 
etslon, 
truncated 


E Set to 
single 
precision, 
rounded 


If ¥[50:3] = O10; Yeear, Br+¥r, 
CNTR+I4, rapeat MSB[Yr]+adder 
above, Cr+CC, MSD{¥r]+adder 
above, Hr+€C, ¥retr, 

B(S0:3] +010 ander 


Performs same operation as ICVD 
(PCA) with the exception that the 
A register contains the updated 
source polnter 


If B(50:3] = 10); 
B[39:20]+6[39:20]~2, BR4a+D, 
and@Oorf BR4O = t and BR45 = 0 
if B[50:3} * lol; Br and Yr are 
normalfzed. if B[50:3] = 000; 
¥red and if B[50:3} » lb; 
¥red and if 8(50:3] # 0x0 or 
101; invalid operator Interrupt 
occurs, 


Br and Yr are normal ized 

If B[50:3] = 000; ¥r+O and Gt) 
tf B[50:3] - 010; @r+Br + ¥[38:!] 
B[50:3]+000, ¥red and Gb 

If B(50:3] # 0x0; Invalid 
operator interrupt occurs 


NECESSARY STACK STACK ER | HARDWARE 
FAHILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
P “anor _[ BROF PaROF | BROF| 
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PLE 


E0O 


XTNO 


VMKS 


MINS 


FAMILY | OPERATOR 
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EB 


Set to 
double 
preciston 


Insert 


mack stack 


Move with 
insert 


HECESSARY STACK 


CONDITIONS 
AROF BROF 
0 1 


OPERATOR ACTION 


tf B[SO0:3) = 101; 

B[39:2B)+B139:20]/2, BRAD), and 
tf 6269 = 0 end BAS w 0, 

Tf 8[50:3] = 010; 

If 8[50:4] « od; Yr+o, 

B[S0:3]+010, and@> 

lf (50:3) # oxo or ID; Invalid 

operstor Theerrupt occurs 


Cr+Br, Br=d, B[50:3}+011, 
TEHPoSei, TENP*TERP~F , FoTEMPer 
BLI3:14)TEMP, ADI(1,O), Brece, 
and BROF=1 


If EXSF = 0; 


[Second syllablel:: length of 
character to be-moved, 


[Third sylleblel:: character 
to ba Inserted, C(7:8i+ 
[Second ay! ]abial] 

If EXSF = 1; 

[Cr]:: length of characters 

to be moved 


[Second sytlable]:: character 
to he Inserted 


STACK AFTER | HARDWARE 
OPERATION {7 FLOW CHART 


Paror [ 8RoF, 

o 1 El6 

1 i) E14 

> = Fl6 
os" 
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VOSA 'S'A NI QSLNIYd 


g220bgs 


PDO 


MMNENONIC | FARILY OPERATOR 


—— 


TEEO 


F 


Table 
enter edit 
degtruc- 
tive 


NECESSARY STACK 
SONDITIONS 


[andr | BROF_| 


STACK AFTER | HARDWARE 
OPERATOR ACTION OPERATION | FLOW CHART 
P AROF[ BROF 


APF+[Ce], Brem@DBR+DiR, 
ArtH@SBR+SIR, 

LHFF+1 1# length = 0 

if SSZ = O*DS2 = 0; $52+8 
and DS2+8 

lf $52 = OADSZ # 0; SSZ+0SZ 
If SSZ # O*DSZ = 0; DSZ+SSZ 


{Uf FLTF = O*SCN = D; 
(Bl character] ::D1B)«[Third 
syllable] and RPF+RPF~i} 


{If FLTF = O*SCH #0; 
(Bl character] ::018)+(afchar= 
acter]: :S1B), RPFeRPF-1, and 
FLTF<1} 


{Uf FLTF = 1; 
{B[charscter)::DIB)+(A[¢har- 
acter] ::5/B), and APFeRPF-1} 
unthl RPF = 0; LHFF#t 


If LHFF = 1; HeBreDBR+OIR, 
DIR<DER+1, and oy 
1 EXSF = 1;CPSO¥ENDE 


If B(50:3)] # M01; Invalld oper- FA 
ator interrupt occurs. 

If 8R47 = 0; presence bit 

Interrupt occurs 
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FRING EA BI QIANG 


s2z2000¢ 


vex cn | one FAMILY OPERATOR 


——— 


PaO 

(Cont) 

VBO USNO F Unpack 
signed, 
destruct ive 


NECESSARY STACK 
CONDITIONS 


= 


OPERATOR ACTION 


THA-B{19;20], TIR-B(35:18), 


Cr+Br, Yre@r, BROF-Q 


lf BRAS = 1; RMTFe], ADS(O,N), 
YreCr, CeeBr, BROFRO, and 
continue as If BRIA = Oo 


{BRA = OB; ADI{I,1) 


If A[S0:3) « Ox; OBRB(15:20f, 


DSZB[42+3], Dl a+el 
DIR+B[35: 16], PSRoY 


{ 


9:4], 


38:3] andQQD 


Vf ALSO:3)] = 101; SBAeATICN20), 
SSZ+AfAZ=3], SI ALIO4/, 
SIR AL9S: 16), DORBI19;20), 
OS2+B(4219), DIB OL IG 4d, 
DER+B(35:16), PSR+¥[98:3] and 


If 8[50:3) # OXO; Invalid opers 
ator Interrupt occurs, 


af CE19:20)225; invaisd operaror 


EX5D, 


interrupt occurs, RPF+C[ES:2¢) 


SSze4, lf APF = O; LHEF+), 


CPsDrENDE, and GED sf RPF # 0: 


Or+NEDBReDIR and LHFF+). 


If €xTF = 1; 


(ise dtghel~tto1 te os2 = 4 


[last digit zonal~10 If 


DSZ « & 


[lass at zone)“1101 Cf 


O82 « 


STACK AFTER 
OPERATION 


[AROF [BROF 
1 Ls} 
ie) 9 

—, 


HARDWARE 
FLOW CHART 


F306 


SYOL¥H3d0 HOSS390"Ud 


be-l 


WOOGONYH 0029 % - SHONOWNG 


VOWSAY SN MI OSLNRd 


9izoocs 


ord we ; ard Na wee 


NY 
NECESSARY STACK STACK AFTER | HARDWARE 
Fal OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
anor | enor] ranoF 
— —— — 


———— 


Pie) If EXTF = 0; 
{¢ont) [1st digit]+1100 If 08Z = 4 


[last digit zone]+00 if 
bsz = 6 


[Yast digit zone]+1I11 if 
osz = 8 


{If LHFF @ D*OGSF = 0; 
(Bleharacter}: :018)<(AEchar- 
acter) ::516}, RPF+RPF-) 
SIB+S(B+] and DIB+O(B+1} 
unthl DGSF = 1 or LHFF = 1 
|f DGSF = +; M+BrODBR+DIR; 
DIR+DIRGT, OGSF+O, and 
BreMBDBR+DIR, IF LHFF = 1; 


CPsQHENDE andCQo> 6 1 : 
€D] MFLT F Move with - - 1f EXSF = 0; - - | FI6 
float [Second syllable]:: length of 


character to be moved 

[Third syllablel:: character 
to be Inserted, 
C[7:8]<[Third syllable] 
[Fourth syllable]:: character 
to be Inserted 


[Fifth syllabla]:: character 
to be inserted 


SuolLvdadd YyOSssa20ud 


NOOGANYVH 6029 @ - SHOMTONINE 


Sh-l 


FIMINF S'h MI OSLNISS 


e2z2000¢ 


NECESSARY STACK STACK AFTER | HARDWARE 
FAMILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
TS as SS ee ee pono 
€D1 If EXSF = 1, 
Cont} 


(e]s: length of character 
to be moved 


[Second syllable): character 
to be inserted 


[Third syllable]i: characcer 
te be inserted 


(Fourth sy?lableJz: characeer 
to be inserted 
RPF~[Cr], Be-HPOAReOIR, 
ArtHO$BR+S1R, LHFF+1 1f tength 
oO. 


{if FLTF = OfSCN = D; 
{alcharoceer] ::018)+[ Third 
syllablel and RPFORPF+] uncll 
SCN FO} 


{if FLTFe OfSEMN € OWEXTE = 1; 
(Bicharaccer): ;218)+[Fourth 
syltable)], RPF+RPF+!, and 
FLIF*1) 


Cif CLTF= Q*SCHO%EXTF = 0, 
(Bleharactar] ::DIB)+[F1fth 
syllable}, RPFtRPF+1, and 
FeTPei} 


SHOLVH3dO YOSSIDOUd 


MOQUGNYH 0029 7 - SHONOUIAT 


VOWSN¥ 'S'R Wl DALNIdd 


3220006 


1 : ’ 


Ne 


MNEMONIC | FAMILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| ARGF | BROF | | AROF | BROF j 
EOI (IF FLTF © 1; : 
(Cont) *(Blcharacter}::018)+{A[char- 


acter] ::518) and RPF+RPF~1 
unt] RPF = 0; LHFF+1)} 


tf LHFF = 1; 4+BA@DBRIDIR, 
DIRDIR+L, and@® - 


Ppl PACD F Pack de~ Fa - | [Ar]: Jength and [8rl:: source - - F35 
structive 
if [Ar]225; [nvalid_gperator 
interrupt accurs. CPsQeEXPD, 
BUF+A[19:20], RPF*AT!9:20}, 


{if @[50:3] = 101; ADU(0,o}, 
AreM@SBOR4S |R, 

(BI character}: :018)+A{char- 
acter]:;S(8 and RPFeAPF-1} 
unell RPF = 0; ADJ{0,2), 
CPsO*ENDE, and 


SuOLVadO YOSS3IOUd 


JOO@ANYH oOzs 3 - SHONOMNG 


fhe 


WOWANY “SA KI OSLNIde 


9220005 


NECESSARY STACK STACK AFTER | HAROWARE 
FAMILY OPERATOR erie LL OPERATOR ACTION OPERATION | FLOW CHART 
| AROF [BROF 
¥DT UABD a F30 


‘unpack | ar Vf 815023] ¥ 6x0; Foyalld operator| oO o 
absolute, Interrupt occurs, ~ EXSD; if 
dastructiva CEI9x20] = 25; tnvalid operator 


interrup occurs, RPF+£[19:20], 

SSt+k, IP APF = 0; > ENDE and 

“" If APF ¥ O;+H@DBR + DIR, [3] i) 
(Bi character): :D1C}+(Afcharacter] 

13S1B), and APFeRPF-+, 


{If DGSF = } * LHFF = 0; M+Bre 
DER + DIR, OIR+DiA+), Bren@DBR + 
DIR, (B[character]::° 2 


018)+(Alcharacter]::518), and 
RPF+RPF ~ | } 
(lf LHFE = 1;@aQ+ENDE and 9 i 
ED? SFSC F Skip - - If ExsF = 1; [Cr]:: length 
forward If EXSF = 6; {second syllabla]:: . - Fa 
source Fength pnd Cr+[second syllable] 
character RPF+Cr, BUF+Cr; Ar+M@SOR + Sta, 
SIRES X+T 


Ar+H@SBR + SIR, RPFARPF-(40/552- 
(S1BeT)], RPZF+! if S$H20=0, and 
LHFF+i §f SHEZ=1,} 


(if RPZF « Q * LHFF=G; SIR*SIR+I, 
SIB+D, Ar+N@SBR+SIR, APF+RPF, 
BUF+RPF, RPF+RPF= 

£48/552- ($1641) ]} une 

RPZF = | or LHEF = | 


S4-l 


S¥OLYYadO YOSSaIOUd 


MOOWVONVH 0049 % - SHONGWING 


) 
» 
) 
) 
) 
) 


VRUaAWY BN NI O3ZLNiad 


9420008 


x ‘ é 


NECESSARY STACK STACK AFTER | HARDWARE 
OPERATOR CONCITIONS OPERATOR ACTION OPERATION | FLOW CHART 


ED? : If APZF=) or LHFF=1; SH[3:4]+BUF + 
(Cont) SIB, SIB+SM[3t4], SIR+SIA-1, and 
FD. of EXSFet CPSOsENDE} 
poz EXSD Fo | Execute 9 1 [Br] = length,@is® -NTGR, CreBr, - - FAK 
single ADI {1,1} 5 
micro, 1f A[SO;3] = Ox0; SOPF+1 
destructive lf AL50:3) = 101; SSZ+A{42:3], 
SBRTA[19;20], SIA+A[35:16], 
IS 1 A(39: 4} 


if ‘B[50:3) #€ 101 or BRY7+0; Tnvelld 
operator fnterrupt occurs 

if B[50:3] = TOT and BRAJ=1; 
IDSZ+B[42:3], DBR+B[ 19:20], 
DiReBI35:164, DIBeBE39:4] and GO 


bz TWED F Transfer ! 1 if A[s0:3] # 101 or ARM? = 0; F36 
white false invalld operator Interrupt occurs . 
destructive TBReA(I9:20], CreAr, ESCOEXEL, 


Or<¥r, BROF™I, and ADJ {2,0). 
BreMeDBRADIR, RPF*C[t9:20] 
AreM@SBR+SIR, (Alche racterl an 
58) fiecr, §18+51b+1 


If $$Z = 4; ¥reMBTBR and DIS+4 


[3:4 

If $82 = 6; YreH@TBR + CROS and 
pisesc(4:5]) 

If SSZ » 8, YroH@TBR + C{7:3] and 
piseat{4:5] 
(Alcharacter}::$15) Cr, 
APF+APF-1, ¥rgpyr::D1S, 


NOOPINYH 0029 @- SHONONIOE 


suOL¥uadO YOSSTIOUd 


NECESSARY STACK STACK AFTER | HARDWARE 
FaniLy | OPERATOR | CONDITIONS OPERATOR ACTION - [opeaatioy } FLOW CHART 
p AROF | akor | “ PAROF,| BROF | 


OS-1 


VOMTAN 5° NI OFLA 


s2z0000 


ED3 SRSC F Skip ap c 
reverse 
sourca 
characters 


Ppa Tws2 F Transfer - - 
words, 
destructive 


af YROD = 1; TFFF9O, SIBeSIB-}, 
DIBeDIB-?, @ROF+I, andiGg>- 

if YROO.= 03, (B[ character] ::DIB)+ 
(Alcharacter]::S$(8), SIG*SIBel} 
unti] RPF = 0 

{€ RPF = 0; LHFF+], BROFeT, and QO 


tf EXSF = 1; [€rj:: length 

\f EXSF = 0; [second syllable]:: 
jangth. and Crefsecand syi table) 
APF Cr, BUF+Cr, AreH@ SBR + SIR, 
StReSIA+} Are SBR + SIR, 
APF<RPF-SIB,. RPZF+? if SM20=0, 
lend LEFF*d Tf SMEZ = 1, 

{}f RPZF=O * LHFFaO; SIR*SIA-1, 
SIBRASIB, AreM@SBR + SIN, RPF+APF, 
BUFCRPF, RPF+RPF-S+EB} unttl APZF*1 
or LHFF=). 


tf RPZFel or LHFFet; SH[334) » BUF. 
SIB, SIB+SM{3:4], SIR+SIR+1, and 
Oc) If ExsFal; NDE, 


Bat +EXSD IF StBeO, SHRHSER+D 
*Y Tf SIBHO; SIR+SIRG} and 
31B-0 
(f 01890; OtR+O/R+0 
If DIBAOS DER+OIR! and 
Boo a 


1 


FI3 


F27 


SHOLVHIGD HOSSAIOUd 


WOOGGNYH 0029 9 - SHOMOUsAY 


VOIANY SA NF OFLAide 


vizco00s 


Nee’ Nee“ Nene” A = 


we 
RECESSARY STACK STACK AFTER | HARDWARE 
FAKILY OPERATOR COMO IT IONS. OPERATOR ACTIGH OPERATION FLOW CHART 
(aca erent Aba [anor PaRor TBROF, 


—— 


PbS {RPF+¢ [19:20], APF+APF-1, 

{tant} Art+H@SER+S IR, MeAr@DBR+D IR, 
SIR+SIR+1, DIReDIR+i} until RPF=O; 
ENDE+] and@b> 
if MB48 ~ 1; memory protect 
interrupt occurs 


Wa3 THTa F Trensfar - ' a lf A(5Q:3]8101 ox ARAZ=0; [nvalid F36 
true da- japaratar Interrupt occ 4 
structive TBRCALI9: 20], CraAr, Gass exs0, 
Sre¥r, SROF+I, and ADJ(O,2). 


Br+H@DBR+DIR, APF+C[19:20] 
Ar+M@SBRISIR, (Alchoractard: :5(8) 
Per, $1851 041 


C1 f SSZ4; YrompTBR and 01S+ac[3:4]) 

1f $$Z=6; YreHPTBR + CROS and 

DiSedC [4:5] If S528: Yren@TBREC 

U7:8] and DiSept [4:5] (A{charactor) 
2:S1S)—eCr, RPRSAPFH1, ¥eQ¥r::DI5. 

Tf YROG—O; TFF=Q, §(8+S(6-T, 

DIiG+DIa~1, BACE+! andOO> 0 1 


Uf vROO=1; {Blcharacter]::DIB}+ 
(Alcharecter]::51B), 5/5*S1B+1} 

ntiT APF = Q 

HF RPFeO; LHEF<?, BROF<I, and@q | 0 1 


Dh RSTF F Reset float : - LIE+O, and@e> 1f EXSF=1; - - F20 
é (Pat) +€nDE 


XOOCAINYH 0629 €- sHONGaING 


SUD1¥¥adO HOSSadONd 


($-L 


VOWahY S'N NP OLA 


azZ0006 


RECESSARY STACK 7 
OFERATOR CONDITIONS Pe OPERATOR ACTION 
————————EE——E 


50> +EXSD,1F SIBRO; SIR+SIR+O 


¥DA 


SWFD 


Transfer 
word, 
overwrite 
destruct iva 


Scan white 
false, 
destruct tye] 


If GlBrO; SIR+SIR+) and 
S(O 

If DIBeO; DIRDIR+O 

If DIBAO; DIR-OIR+1 and 
Ol 


{RPF+CE19:20), RPF+RPF-1, 
AreH@SBR+SIA, HeAr@DOR+DIR, 
SUR+SiR+1, DIRK} until 
RPF=0; ENDE~) and (Qt) 


If A[50:3]¥101 or ARS7=0; invalid 
loperator Interrupt occurs. 

TBR+AT 19:20], Creir, +EXSD, 
lsr+¥r, BROF*], and ADJ{0,2) 
RPF+C (19:20), Ar+M@SBR+SIR, 
(Aleharactert: 

If SSZe4; ¥reM@TaR and 

WIS+AC [9:4] If SSZ=6; Yee 
BRECAQS and DIS+sc [4:5] 

Fe §S$2—8; YreH@TBRAC(7:3] and 
piseacl4:5] (Alchpracter); 2518) # 
r, RPFHAPF-1. Yep>¥r::D1S. 


Hf YROO1; TFFFO, SIB+SI8-1, and 
If YROD=0; SIB+SIB+I} until 
PFO If RPFHO; LHFF+1, nde 


OPERAT JOR 


PARGF [BROF | 


:S1a}ice, S1B+S1 541. 


HARDWARE 
FLOW CHART 


F27 


F36 


SYOLYHAdO YOSSAICNd 


ta-i 


NJOOPINYH 0029 @- SHONOAING 


VOIRBHY “§' NI O4LNIHe 


9z2Z0006 


NECESSARY STACK STACK AFTER ] HARDWARE 
OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
f AROF | BROF | | AROF | BROF 
eEeeE———————— 
EDS 


EMDF “End float - - [second syllable] = character - - Fg 
[thitd sylleble) = character 
Br+M@OBR+DIR, C17:5J+[second 
syllable} 
If FLTF<0 * EXTF=O; C[718]+[third 
syllable], DIB+DI5+1, (B[ character] 
27D018)+C(7:8], M+BrBOBA+DIA 
DIR*DIRG), BROF+O and @c» 
If EXSF=| ;CPsD+ENDE 


If FLTFeO * EXTF=1; CPSR+I, 
D1B+eDiae+l, (Blcharacter)::DIB)+ 
CL7s8); HeSrQOBRHDIR, DIR-DIR+], 
BROF+D and if EXSFal; 
CPsOreNDE 

If FLTF=t; FLTF+O and @CD 

If EXSFe]; (PsC>+ENDE 


isolate If SSZ=6; 16 
if $$7=8; c[19:20]-?2 


pos S150 F String : - Gs0)~ExPL, If S5Ze4; eps! po ier () 1 F24 
19:20 


If SAZO=1; InvalTd operator 

Interrupt occurs 

If SHEZ=1; Bred, Y¥r+O and GC) 

If SH20=0 * SMEZ@Q; 
OIB+(4B/S82-12) 1f SSZ—4 
DIB+(48/SSZ-8) If 55Z=6 
DIBe(48/$52~6) iF SSZ~5 


SuOLYaadd YOSSTIGdd 


€$-1 


NOOSONVH 0029 € - SHONOWINE 


FORSINY “SN DALAIdd 


s270006 


PDS 
(Cont} 
¥O5 SWTD F Scan while 
true, 
dastruct ive 
rn o~ 


HECESSARY STACK 
CONDITIONS 


———o 


STACK AFTER | HARDWARE 
OPERATOR ACTION OPERATION | FLOW CHART 
LAROF | BROF } 


Vé SH20/e1; O18 (48/5524) 48/S5Z-BUI 
end plz0:31 910 
VB{G=} + DIB Bs) 
if SM20/=1; TOA+DIB(B=) , 
DIS*#{SIB{p=} - DIB(Bz}]-16, 

Tones (S1B(B=}-018(B=)) | 
If SM20/=0; TOAHDIS(BE), TONTS7, 
and DIS*S1B (BE) ~ DIB (B ) 
SreAr::TOA,TOM, and DIS Tf 
8[50:3]=000 and @p 
lireAr:: TOA, TOM, and DIS, end 
Vieke::TOA,TOM, and DIS if 
B[50:3]=000 andCQg> 


If A[50:3]010? or ARSP~O; Invalid | ~- - F36 
oparator interrupt occurs 
BR+A[19:20], Crear, EXSD, 
Bre¥r, BAQF+1, and ADJ{,2) 

Pret {19:20}, ArcMBSBRESIA, 
(Alcharacter}::Si pcr, SIB+SiB+I, 
{If SSZ—bs YreHOTBR and DIS*ac [3:4] 
If $$Z=6; Ye+H@TBR + CROS and 
Dis+ac [4:5] 

lf $87=<B; Yrem@TeR + C[7:3] and 
DiS+ac[4:5] (alcharactar}: :SiBP>Cr,| 
RPF+APF+I, ¥rf>¥r:: DIS. 

lf_YROOmO; TEFF4+O, SIB+SI@-1, and 
GE if YAOO*t; SHB+SIBt1} unt! 
RPFmO If APFeO; LHFF+1, and) 


SHOL¥eado YOSsS330ad 


WOOVGNYH 0029 @- SHONOWING 


TINSANY SWI OLN 


SL£20006 


NY aed 


ed 


E06. MYNU . F Move 
numeric un 
cond! tional 


Pos6 SASH F Set 
external 
sign 


Eo? CHR F Move 
characters 


PO? ROFE F Read and 
slaar over- 
flow flip- 
flop : 


NECESSARY STACK 
CONDITIONS 
BROF 


ae 


OPERATOR ACTION 


If €XSFel; [Cr] = length 

If EXSF=0; [second syllable] = 
length and C[7:8]+[second syllable 
RPF<C[7:8], Or-H@OBR+DIR, Arne 
SBR+SIR |f SSZ— * BSZ=0; 

SSZ+8 and DSZ+8 If SSZ—e0 * DSZ#0; 
SSZ+DSZ If SSZ#O * OSZ=O; DSZ+S$Z 
{(Aicharacter]::518)+ (Bl character] 
::DiB), DIBHDIB+], SIBeS(G+l, and 
RPfeRPF-F} unt)? APFeO; LHFF+! 

if LMFF=1; M+BraB IR, DIReDIRe] 
and(DG> 1 EXSFm] 5 NDE 


(Uf AROF@1; EXTF<AR46 and@D 
If AROF=0; ADI(O,1), EXTF*BRAS and 


If EXSF=1; .Cr=length If EXSFed; 
[second syllable! = length and 
IC (7:8}+[second syllable} 


Kt (A[character]::518)+(Bicharacter) 
22018), DIBCDIB+I, SIB+SIB+I, and 
RPFeRPF-1} until RPF=O; LHFF+1 

if LHFF=1; MeBr@DBR+O1R, DIR+DIR+] 
nd REDIF EXSF=1 ;CPSOhENDE 


IF AROF=1; ADI(O,2}, If AROF#O; 
Ar+O ARQO-OFFF, OFFF+0, and 


Nee! 


STACK AFTER 
OPERAT} OH 


anor [ anor] 


FI6 


Fé 


F43 


Y 


HARDWARE 
FLOW CHART 


“ SaOL¥¥ad0 wossz20ud 


WOOMINVH 0029 G@- SHONOWING 


sS-1 


VOINTNY “S'A WP OSLNIud 


2220000 


HECESSARY STACK STACK AFTER | HARDWARE 
FAMILY OPERATOR ie LL OPERATOR ACTION Ee CLs FLOW CHART 


EDS 


TANS 


INOP 


F 


Translate 


tngert 
ovarpungh 


pAROF [ ROF_| 


1 


If A[50:3]#10% of ARAZEO; Invalid 
operator [nterrupt occurs 
TbR-ALT9:20), crete CEapeens, 
Bre¥r, BROF+]; and ADJCO,2) 
BreM@DOReDIR, RPF<C[19:20] , 
Arem@SBR+SIR, (Alcharacter]: :51B) 
Cr, SIBESIB+] 

CHF SS204; ¥r+M@TBR + C[9:2] and 
DIS(H:2)*C{1:2] 

HF SS2=6; Yr+mBTBR + C[5:4] ond 
Dis{4:2J+{1:2) 

If SSZ—B; Yr+HATBR + C[7:6] and 
DIS{Ar2}+e(t:2) 
(A[character]::SIB)#>Cr, RPF+RPF-1,, 
Yre>vrr:DIS, OfS+DFRJ, 
(afcharacter]::D18}+(¥[character): : 
DIS), SIE+SIB+l, DIB+DIBe]} antl! 
RPF=O If RPF=O; LAFF+I and@t> 


Br+m@DSA+DIA, If OSZ—4; invalid 

operator fnterrupt occurs, 

If 0S2—836[7:4}—1 191 

If-D5286;6[5:2]+to 

O1B+OIB+!, TOATDIB{BE) , 

TON+D1B{B=), TOM+TOH-4, 

If 05z=8; i erate! ant GB 
Ar @DBREDIN, DIR+DIR+] and 

If DS2—6; (Bl zone]: :DIB}+C (5:2. 
Br@DBR+D'R, DIR“DIR+], and 


SYOLYHAdO YOSSa0dd 


95-1 


WOOTINYH 0079 9 - SHONOSING 


VUMaNY “SR NI GaLNied 


Bezo00s 


Nees wad et Pad nel - Nes 


NECESSARY STACK STACK AFTER | HAROWARE 
ramtLy | OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF Vara | BROF 
}—__} 


—— 
PDB TEE F Table anter| 0 1 tf B[50:3)#101 or 8R47=0; Invalid Fu 
adit, operator interrupt occurs 
update TBReB[19:20], TIR+8(35: 16], 


CreOr, Yr+Br, BROF+O, $F BRA4=1; 

BWTF+1, ADJCG,1), ¥reCr, CreBr, 

BROF+O, and contiaus as if BR4d=ed 

lé BR44e0; ADJ{1,1) 

If A[5O:3] = OxO; DBRB8[19:20], 1 0 
Ostea [4203], D1-B( 39:4] 

DIRBEIS: 16], PSRY[3B: 31, 

UPOF+1, onde tf A[SO:a}~ tal; 

SBR+ALI9;20], SSZ-A[42:3], 

SIBAPISNT, SIReA[35: 16], 

DBR+BL19:20], DSZ+B[42:3], 

DIB}HL39¢4], DIRWB[35: 16] 

PSR~6536-3], UPDF<], and@Q@> 0 0 


YDS USNU F Unpack 1 1 (f B{50:3]#0x0; Invalid operator “fio 
slqnad interrupt occurs PsOeEXSU, If 
update Cl19:20} x 25; invall¢ operator 
Interrupt occurs RPF+C[19:20), 
ss2-h, if RPFmO; LHFF+1,CPsGeende | © 0 
nd QED (F RPFYO; Sr+HBOBRIDIR and 
LHF F +O 
1f EXTFO1; ([ist digtt}+llor IF 
DSZ—4 


Jlast digit gonaj<10 if 
DSz—h 


Plast digit zone)+110i 
if DSZeB 


SUOLYHAdG YOSS2I0¥d 


NOOPOINYH 0029 @- SHONOUING 


L8-1 


VOMANY 'S'N Ni OFLNing 


. 


Bi7Z000S 


wos 
{Cont} 


£09 


we 


INSG. 


PACU 


Insert 
display 
sign 


Pack 
update 


CONDITIONS 


[anor ] BROF | 


OPERATOR ACTION 


tf EXTF=0; Lise dighel+ti00 if 


Qlest digit zone]<a0 if 
OSZ=6 

Itast digit zone}+1911 
1f DSZ=8 


{if LHFFed © OGSF=a0; (Bicharsctar} 
1:DIB)+{A[character]: :$18), 
APFHHPF=1, SiBeSIB+1, and 
DIB+D|B+I} until DGSF=1 or LHFF*? 
If DGSFrl; HeGreDER+DIA, : 
DIR+OIR+], DGSF+O and Br+m@DER+DI® 
If LHFF@1;CPsQhENDE and(Go> 


[syllable two] = character and 

{syllable three] = character 

BreH@DBR+DIR ,C[7:8]+{sy] lable two] 

Vf EXTF=1; Br+€( 7:8] ::018, 
MeHre@baReD IA, 
BDIR-DIR+I, and 

tf EXTFaQ; C£7:8]+(chird sy! lable] 
Bret £7:8): 3018, 
e+BreDBR+D TR, 
DIR+DIRGT, and > 

fAr)::langth and [8r]: source 

if {Ar} x 25; Invalid operator 

interrupt occurs +EXPU, 

pur +4 [19:20], RPF+AL19:20] 

if B(50:3}=101; abz(o,0), 

reHOSBRESIR, (Blcharacter] ::D18)+ 

(Afcheracter]::S1B) and RPF+RPF-1} 
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STACK AFTER | HAADWARE 
OPEAATION | FLOW CHART 


PaROF [BROF | 


0 1 


7 - | Fg 
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WOOIONYH COZ9 @- SHONOAING 


a 
NECESSARY STACK STACK AFTER ] HARDWARE 
FAHILY | OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
AROF | SROF TAROF | BAOF | 
——— 


Pog chL APFwO; ADJ (2,0), CPsC>ENDE, 
(fone) ancQD> : 


Ne 


vD9 VABY F Unpack 1 1 if B[50:3]40x0; Invalid operator F30 
absolute, interrupt accursCPsCrEXsu, if 
update [19:20] 2 25; invalld operator 
Interrupt eccurs REF+C(19:20), 
SSZek. If RPFmO;CPsteENDE and@QQ) | 0 © 0 
If RPFAD; Bre M@DBR+DiR 
(B{character): :D18)+tAlcharacter]:3 
SIB), and RPF+RPF-1 


VOINANY “SN Wl OSLNIdd 


{If OGS$F*] * LHFF=O; N+SreDBA+DIR, 
CIR+DIR+1, Br-HeDER+DIR, 
(B[character]::0)8)<(Alcharactar]:: 
$48), and RPF+APF~1} 


(f LHFF+I;CPsp>ENOE and@y> 0 I 


=DA SFDC F Skip = - lf EXSFa); [Cc]::langth = ad FIZ 
forward If EXSF=0; [second sy] lable}: ; 
destination length and Cr+[second syllable] 
character RPF+Cr, BUF+Cr, BreH@DBR+DIA, 
IR+DIR+1, Br+M@DaR+D IA, 
RPF+APF -(48/052- (D1B+1)], 
RPZF+} If SMZO—0 and LHFF<! If 
SMEZ@1 


{Ff RPZFeQ * LHFF=0; DIR“DIRET, 
DIBeC, Breh@DBR+DIR, RPFeRPF-1, 
BUF+RPF, APF+RPF-[48/D52~(D18+1) J} 
juntt) RPZF*1 or LHFF*} 
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eeZ000E 


STACK AFTER | HARDWARE 
FAMILY | OPERATOR COWOITIONS OPERATOR ACTION OPERATION | FLOW CHART 
f AROF | BROF | PAROF | BROF | 
EDA 


If AP2Fe) or LHFF=1; SM[3:4]+ 


(Cane) BUF+DIB, D18+SM[3:4], DIR-DIR-1 
and @E> If EXSF=1 ;CPsO-ENDE 
PDA Exsy F Execute 0 1 [Brjslength,CPsOeHTGR, Cr+Br, - - FA 
single ADJ(1,1}, Jf ALSO0:3]=0x0; 
mlgro, SOPF+) If A[50:3]=101; 
update SSZ+AL42:3], SBRAL19:20], 


SUROALR5< 16), SIBA39+4]. 
IF B[50:3]¥1Ol ar BRA780; favalld 
operator interrupt occurs 
FF B[50;3]=101 and BRAZ=I; 
pS2eB{42:3}, DBR+BI 15:20), 
DIR+SE3S: 16), DIB+B[39:4], 


UPD Feand E> 
VDA TWFY € Transfer 1 } if A[50:3]#101 or ARAP=0; Invalid F36 
while operator interrupt occurs 
false, BR+A[I9:20], Erthe CBaBOENSL, 
update Br+e¥r, BROF*1 end ADJ[H,2}. 


Br+H@OBRtDIR, RPF+C[19:20) 
Ar+M@SBR+S1R, (Alcharacter]::SIB fe 
r, SIBCSIB+) 


If SS2m4; YreM@TBR and D}S+Ac(3:4) 
If $S2=6; YreH@TBR+CROS and 
Diseacl4:5] if SS2—8; YreM@TBR+C 
[7:3] and DIS+ac [4:5] 
(aAlcharacter]: :S1@B>Cr, APF RPF-1, 
reyes Dis 
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aed New ee Noe ‘wed 


Ne 
NECESSARY STACK STACK AFTER | HARDWARE 
REX CODE FAMILY T OPERATOR | COMDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF | AROF [PROF 


TE YROQWI; TRFFHO, SIB+SIB-1, 
{cont} DIBDIB-1, BROF+I, ADJ(O,2), 
Ar*RPF and Qc) 1 2 
lf YROO=0; (B[ character] ::DIB}+ 
(Alcharactar]::$1B8), S1BeS(B+}} 
until RPF=O lf RPF#O; BROF+I, 


ADU(O,2), AreRPF, and Q@ 1 2 
EDB SRDC Ff Skip - - Nf EXSF=1; [CrJ=iength - - FIa 
-| reverse, If EXSF=0; [second sytlablel= 
dest [nat fon langth and Ce+fsecond sy] lable] 
characters RPF+Cr, BUF+Cr, Br+n@DBR+DIR, 


DIR-DIR-(, Br+M@DaReDIA, 
IRPF+RPF-D18, RPZF+l Tf S$M20=0, 
land LHFF<1 if SMEZ=i. 


{if RPZF<O*LHFFSO; DIR+DIR-1, 
DiG-4D1B, Br+M@DBR+DIR, RPF+RPF, 
DUF+APF, RPF*RPF-OtB} until 
RPZF=} o¢ LHFF=) 


Uf RPZF=1 of LHFF=1; SM[3:4]=BUF- 
DIB, DIB+SM[3;4], DIR-DIR+I, and 


GED VF EXSF=1; DE 
PDB TWSU F Transfer - - KPSOrEXSU, IF SIRO; SIR+SIRHO - - F27 
words, If SiBHO; SIR+S(R+I 
update If DIB=0; CIRDIRO 


If DiG¥O; OIRDIR+] 
RPF*C[19:20], RPF+RPF-1, 
ArcH@SBR+SIR, M+Ar+OBACDIR, 
SIA+SIR+T, DUR+DIRT} until APFe); 
NDE+1 and@aoif MBSS=1; memory 

protact Interrupt occurs 
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5220006 


VOB Transfer 
while 
true, 


update 


EDC INSU F Insert 
un- 
cond tlonal 


) 
> 
) 


] 


t 


OPERATOR CORDITIGNS OPERATOR ACTION 
Se ee ee Oa Cs 
Twty F 


If A{50:3]#101 or ARAZ=O; tnvatid 
loperetor interrupt acqurs 
TBR+A[19:20], Crear, EXSU, 
Bre¥r, BROF+], end ADJ(O,2) 
Brem@DBR+D1A, RPF+C(}9:20] 
ArsM@SEReS IA, (Afcharacter]::$1 8) 
tr, 518+S18+l : 

{If SSZ—04; ¥reM@TOR and DIS+ac[3:4 
Vf SS2m6; YrvH@TBR+CROS and 
Diseac(4:5) if SS2eG; YeoM@TBR + 
CE7:3] ond DIS+ac(4:5) 

SIB}R>Cr, RPF+RPF-T 
Yr Pe s:DES, If ¥AOOO; TFFF+O, 
Si8+Si8-1, DIBeDIB-], BROF+), 
BI(0,2), AreRPF and 

If yROOe); (B{character)::D5B)+ 
(Alcharacter}:i$18), SIO+S(B+I} 
untt] RPFeO, If RPFmO; BROF+I, 
ADJ (0,2), AreRPF, and D> 


{f EXSFel;[¢r]mlength and [second 
syliablal=character. If EXSF=0; 
(second syllablel=stength, fthtrd 
y¥lablel=character, and 
CreEsecand syilmble] APF+Cr 
BreH@DBR+DIR, Cr+[character], 
{OlS-OTB+1, RPF*RPF-1, (8lchar- 
lactar]::01e-Cr} until RPF=0 or 
Db 1B=O If DHBMO; M+BreDBN+DIR, 
DIR“DIA+1, BeeM@DER+DIR, If 
RPF=0; HYBrODBRHOIR, DIAeDIRG?, 
nd If EXSF=1; epetwe 


FN, 


STACK AFTER 
OPERATOR 


PAROF [8R0F] 


HARDWARE 
FLOW CHART 
F36 


Fat 
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NECESSARY STACK STACK AFTER | SARDMARE 
FAMILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
[“aaor [ eRoF_| PAROF [eRoF 


——S 


POC 


Transfer - - 


YOUINY SN NI OFLNINd 


w2z0ady 


TwOU F 
words 
Qverwrite, 
update 


Scan whl le i} i} 
false 
update. 


EoD I4st F insert = = 


cond [tional 


fFsG+EXSU, (fF S1B=O; SIA+SIRHO - - F27 
1f 51880; SIR+SIR+ 
LE DE Bed; DIR-DIRHD 
bf DI1BMO; DIRDIRe] 


{RPF+C (1920), APFeAPF-1, 
ArtHHOSBRES IR, MoAr@DBREDIR, 
SIReSIA4L, DIR-DIAE]} until 
APF=O; EXDE+) andtGt> 


VF ALSO:3] #101 or ARS7—G; Invalid | - - FB 
lopsratar interrupt o¢gura. 

ITBR+A [19:20], Crear CPapnexsy, 
pr+¥r, BROFS], and ADJ{O,2) 
RPF<CLI9t20], Ar+HBSBRESIR, 
(Alcharactor]::SIB}f>Cr, $1 8-51 D+ 
{if SSZ—4; YreMBTBR and 
DIS+ac(3:4) If S$Z—6; YreMaTbhet aos 
and Diseatia:$] IF SSZ=B; 

reH@TBRec (7:3) and DISA (4:5) 
(Alcharace@r]::5tB}p>cr, 

RPFORPF-1, Yrb>Yr::DIs. 


If YROO=1; TFFF+O, S1B+SIB-I, 

DJ (0,2), AreRPF, and 

If YROO=0; $(3+518+1} until RPFeQ 
Uf RPP*O; LHFF+I, and 


Wf EXSF=1; {tr] = tength, {second - - Fy) 
kyl tablesetse character, and 
[third sytladls|mznd characcer 
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9420008 


pec oe | mone comity | ooenaron 


EDD 


(Cent) 


POD EXPU F Execute 
single 
micro, 
single 
polnter 


update 


Scan while 
true, 
update 


DD SWTL F 


NECESSARY STACK 
CONDITIONS 


STACK AFTER | HARDWARE 
OPERATOR ACTION OPERATION | FLOW CHART 
LAROE | BROF| 


if EXSF=0; [second syllable]= 
length, [chtrd syllablaj<ist 
character, [fourth syllablej= 
Qnd character, and Cre[second 
syllable] APF+Cr, Br-M@DBRHDIR, 
Cr+[tst character] if FLTFed, and 
Cre{2nd character] if FLTF#1. 


{D1 BeDEBY1, RPF+RPF~I, 
(Blcharacter]::DiBeCr} until 
RPF#Q or D/B=0 If DIB=0; 
M-Br@DBR+DIR, DIR+DIR+1, 
BreM@DERODIR IF RPF=Os 
M+BrBDOR+DIR, DIRDIR+! and@e> 


If EXSF=1;COsO>ENDE 


[8rJ=length,CPspeNTGR, Cr+Br, - - FA 
ADU(O,1), Aredr, AROF+T 

If AL50:3}=Ox0; SOPF+1, UPDL+I, 

landCQO If A[50:3]=101; SsZ+A[42: 3], 

SBRwA{19:20]; SIR+AL35: 16] 

SIBCAL39:4], UPDL~l, and@@> 


If A[SO:3]¥4101 or AR4Z=D, invalid F36 


operator Interrupt occurs 
BR+A(19:20], Erie CEebrenSu, 
Bre¥r, BROF<1, and ADJ(O,2) 


RPF+C [19:20], ArcM@SBRESIR, 
(Alcharacter]::SIBS>cr, SIB+SIB+1. 
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RECESSARY STACK STACK AFTER | HARDWARE 
FAMILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CKART 
anor [BRO [anor | BROF 
ee Eanes | LARGE 


yoo {If SSZm4; YreM@aTBR and 01 $+Aac£3:4} 
(font) Hf $S2=6; YreMATBAtCROS and 
Diseac [4:5] If S$Z08; YeeH@TBR+ 
C[7:3] and ObS"st [4:5] | 
(Alcharacter]::SIBR>Cr, RPF+RPFS1, 
Yrover:0¢S.  1f YRQOeO; TFFF+0, 
, S1p+S{H-$ AOS (0,2), CreRPF,and God] 1 2 


If YROO=1; SIB+SIB+I} untill RPF=O 
tf APFeg; LHFF*l, Adu (0,2), 
creAPF, and 1 2 


EDE ENDE F End ad!t : : M+Br@DBR+DIR, BAL?+I, If UPDF=O; F21 
if UPOF=1; aRb7+l, AR‘E+1, ny 0 
BR4S+DPRF, B(3S:4]+018, BR4S+1, 
Bl42:3)+08z, 8(50:3]+101, B[35:16] 
DIR, BLI9:20)+DBR, if A[50:3]= 
00; DIS+SEB(B=) If SIBKO; CreAr:: 
DIS, ArtAr::085, and (o> 1 1 


If A[50:3]}=010; DIS@SIB(BE) If 
SIBAO, Crefes:015, AreXri:Dis, 
retr2:D1S and \ 1 


Ff SOPF=O; CreBr, BRAZ+I1, BR4G+I, 

BR4S+1, B{50:3]+10), BI39:4]+SiB, 

BRGS+SPRF, Bi42:3]+SSZ, (95: 16]+ 

DIR, B[19:20]+0BR, AreBr, Breer 

nd E> ! it 
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9220005 


_ NECESSARY STACK STACK AFTER | HARDWARE 
FAMILY PERATOR EGNDITIONS - OPERATOR ACTION OPERATION | FLOW CHART 
eae EEE EL — EEE 
RTFF Read true/ 0 2 lareQ, AROOCTFFF I 2 | Fab 
false 
flip-flop 
OF HALT F Condi tional = p oD . = FAS. 
halt . q . 
PEO TLSD G Transfer o 1 CreBr, CPSOPENSD, Art+HESBR+SIR, - | - x? 
while lass, RPF+Cr, Bret@OBA+DIR, if 
destructive (Alchpracter]::$1B2(¥[character]}; 
IRPE+APF-1, #+Or: :OBR+O(R, and 
KPSOrENDE If (Alcharactar) ::S1B}< 
character}; RPF+RPF-1, 
(Alcharactar)::$18)+(8[character):: 
DIO), SIB+SIB+1, DIB+DEB+I} 
t]] RPZF=1; MeBr@DBA+DiA, and 
+ENDE 
PE TGED c Transfer 6 1 i reBr |! XSD, ArvtH@SBR+S/R, - - xi 
while RPF+Cr, Beem@daR+D IA 
greater or tf {Alcharacter]::918)<¥{Character] , 
equal RPESRPF-1, M+Br::DSAtDIR, and 
destructive +EWDE - . 
if {Alcharacter]::S16)z 
fcharacter]; RPF+RPF-1, 
fAlcharacter] ::$1B)+(8fcharacter:: 
DiB), SIMSIS+l, OF BeDIBtT} witi! 
AP ZF mt NBr@OBR+OIR and RODE 
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9220005 


PE3 


PES 


ave FAMILY OPERATOR 


TLED 


TEQD 


G 


G 


Transfer 
while 
greater, 
dastructiv 


Transfer 
white 

less or 
a@qual, 
destructive 


Transfer 
while 
equal, 
destructive 


NECESSARY STACK 
CONDITIONS 


LAROF 
0 


1 


we 


STACK AFTER | HARDWARE 
OPERATOR ACTION OPERATION | FLOW CHART 

PAROF | BROF 

pf nm 


CraBr,CPaQrEXSD, Ar+HBSBRESIR, - - xl 

RPF+Cr, Br<M@DBR+D IR 

ie (liatalier aot BLAS 

Y[charecter]; RPF+RPE~T, 

MeBr::DBR#DIR, and CPs® +ENDe 

(if (Alchsracter)::518)> 

Y[character]; RPFRPF-1, 

(Alcharacter]::518)+(B[ character): 4 

DIB), SIB+SIB+1, DIB-DIB+1} 

until APZFel; M+Br@DBR+OIR and 
+ENDE 


Cr+Br CPsO-EXSD, Ar+M@SBRESIR, 
RPF+Cr, BreM@DBR+DIR 

if (A{character)::StB>¥ [character]; 
APE+RPF-1, M+8rBDBR+DIR, and 
Caprese (f (A{character]::S18)s 
¥[character); APF+RPF-1, 

(Al character] ::S1B)+(B{character];; 
18), SIB*S1B-1, DIBRDIB-1}_unttl 


RPZF=1; M+Br@DBR+D1R and +ERDE 


Ccr+Br ,CPSOHEXSD, Ar+HBSBR#SIA, 
RPFetr, Gr+H@DBR+DIR 
if (Alcharacter]::518)#¥ [character 


RPF<RPF-t, M+Br@DBR+DiR, and 
+ENDE 


if (Alcharacter)::S1B)= 
[character]; RPF~RPF-1, 
(alcharacter]::$1B}+(B{character]:: 
DIB), SI@+SIB+i, DIBeDIBt1} until 
PZF=1; M+Hr@DAR+DIR and EROE 
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NECESSARY STACK STACK AFTER | HARDWARE 
OPERATOR cee Le OPERATOR ACTIOK OPERATION | FLOW CHAAT 
Elguaiine seuss ce enenreme 1.019 (1112 eS 


PEG 


pes 


TLSU 


Transfer 
white - 

not equal, 
dectruct iva! 


Transfer 
un- 
condFtional 
destructive 


Transfer 
while less, 
update 


== AreM@SBR+S IR, 
RPF+Cr, Br+e@DBR+OIR 

lf (Alcharacter}::5(B)= 
Y¥icheractor]; APF+HRPF-1, 
McBr@DBRADIA, and’ Pst ENDE 

{if (Afcharacter]::SiR)# 
[character]; RPF+RPF-1, 
(alcharacter})::518)+(8[charactar]:: 
iB), SIB+SIB+1, piboles) yor 
RPZF=1; A+br@DBA+O{R and >+ENDE 


cr+Br CPsQrEXSD, Ar+H@SBR+SIR, 
RPF+Cr, Br+H@OBRHOIR, ¥r+0 
{RPFERPF=1, (Alcharacter]::S18)> 
(B{character)::DFB), SIBHSIB+1, 
Di&+DIB+))} untl! APZE=!; 
MeBr@DBRHDIA, and +ENDE 


Crear Fides, ArH@SBR+S1R, 
APFeCr, Br+A@DBR+DIR 
if dalcharacter STB}2 
[character]; F-] 

Br: :OBR+DiR Ca NDE, ADJ (0,0), 
Or+APF, Are¥r, and 


K tf (A[charactar}::$IB}< 
[character]; APFeRPF-1, 
(al[character]::5(8)+(8[character]:; 
IB), SiB+StG+], DE BeDIB+1} unti) 
RPZF=1; MeBr@OBR+D IR CPSOENDE 
DJ{0,0}, ‘@reRPF, Are¥r, and 


xT 


xy 
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s2z000s 


PEA 


TGTU 


G 


( 


OPERATOR 


Transfer 
while 
greater or 


equal, 
update 


Transfer 
while 
greater, 
update 


NECESSARY STACK 
CONDITIONS 


BROF 


o 


1 


\w/ 


STACK AFTER | HARDWARE 
OPERATOR ACTION GPERATIJON | FLOW CHART 
AROF | BROF 


—S 


CreBr, PsC+EXSU, Ar+MBSBR+SIR, 1 1 xl 
RPF+Cr, Br+a@DBR+DIR, 
Uf (Alcbaracter]::$18}< 
[character], APE+RPF-1, 
Be: :DBR+D|R,CPsO>ENDE, ADJ(0,0), 
BreRPF, Are¥r, and@oy 


tf (Alcharacter]::S1B)2 

Y¥ [character]; APF+RPF-1, 
(Alecharacter)::$1B}+(B[character]:: 
DIB}, SIB+SIBH], DIBeGIB+]} until 
RPZF; M+BreDBRtDIR,CPSO-ENDE, 
afJ(0,0), BreRPF, Ar-¥r, and 


reBr CPSDFEXSU, AreM@SBR+SIR, t 1 I 

RPF+Cr, Br+HODBREDIR : 

if leberecter] ris!) 

[character]; RPF+APF-1, 1 
Br6DBRHDIA,CPSO-ENDE, ADJ (0,0), 

Br+RPF, Ar+¥r, and : 


{l#{A[character]::57B}> 
[character]; RPF+RPF-1, 
(Alcharacter]::516)+(B{character]:: 
DIB), SIB+SiG+i, DIS+DIB+i} until 
RPZF=1; M+Br@DBR+DiR , NDE 

Any (0,0), BreRPF, Are¥r, and@OO 
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NECESSARY STACK STACK AFTER | HARDWARE 
OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| __AROF | BROF | ‘AROF [ BROF 


TLED & Trensfer 
while 
less or 
equal, 
update 


Transfer 
while 
quel, 
update 


TEQU & 


0 


Crear, CPsOeEXSU, ArsMBSBR+SIR, 
RPRACe, Br+MPDAR+D 1A 

4 (Alcharacter]::S18}> 
(character); RPF+RPF-1, 
eBr@DERIDIA,CPsOeENDE, ADJ (0,0), 
Sr+RPF, Ar+¥r, and 

(if (Afcharacter}: S182 
Y[character]; RPF+APF-1, 
(Alcharactert: :516)+{8[character]:: 
OLB), SPBSIB+), DIBeDIB+T) until 
ReZF=i; HeBreDeR+DIR, ENDE 
bI(O,0), BreRPF, Ac<¥r, andGQ@D> 


cr#Br, GEsOMEXSU, AreMBSBRYSIR, 
IRPF+Cr, Br+eaD@AtDIR 
Hf (Alcheracter]::$18)¥ ' 
[character]; RPF+APF-1, 
BreDAR+DIA,CPsOrENDE, ADJ(O,0), 
BreRPF, Are¥r, and 
If Alcharacter]::$16) = 
[character]; RPF+RPF-1, 
(Al character) ::$18)+{B[charactar]:: 
DIB), SIBCSIBt?, DIBCDIBtI} until? 
ZFel; HeOr@DSA+D IA, ENDE 


04 (0,0}, BreRPF, Ar+¥r; and@Q> 
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FAMILY 


MECESSARY STACK 
OPERATOR CONDITIONS 
AROF | 8ROF | 


PED TNEU 'G 


Transfer u 
while 

not equal, 

update 


Nae 


OPERATOR ACTION 


CreBr,CPsOvEXSU, ArcM@SBRASIR, 
APF+Cr, Or+M@OBREDIA 

if {A[character]::S(B)= 
Yicharacter]; APF+RPF-1, 
M+Gr@DBREDIR,CPSOrENDE, ADJ(0,0), 
BrefPF, Ar+¥r, and 

if (Alcharacter]::S18 # 
¥{charactar); RPF+RPF-1, 


{Alcharactor];:S)B)+(B[ character]: 


DIB), SIB+STBOI, O1B+DIB+I} unts1 
APZFa); M-Bra@DBR+b(R, (PsQrERDE 
AbJ(0,0), BreRPF, Ar¥r, and@O> 


/ 


STACK AFTER 
OPERATION 


LEROF | 


oa 


Ww 


HARDWARE 
FLOW CHART 


x) 


S¥OLvHadO YOSS3D0Nd 


lé-1 


NOOSGNYH 0029 &~ SHOMOUENA 


VOREAY 'S'1 MI OZLNINd 


Ri2000S 


OPERATOR COMOITIONS OPERATOR ACTION OPERATION 
|_AROF [Baor | 


PFO 


VFO 


TUNY 


CcLSD 


SSO 


Trans far 
uncond1= 
tional, 


update 


Compara 
characters 
lass, da- 
structive 


Scan while 
Jess, de-~ 
structive 


o 


1] 


1 


Cr+Br, CPsO +EXSU, ArsH@SBRESIR, | | 1 
RPF+or, Br-H@DBREDIR 


{RPFORPF-1, 
(Alcharacter] ::S)B}+{B[char- 
acter) ::DIB), SIBHSIB+), 
DIBDiB+l} until RPZF = 1; 


M+Br@DBR+DIR ACsDoENDE ‘ 
ADI(O,O}, BreRPF, Ar*Yr, and(QD 


Ceobr KFaDOENSe, Ar+H@SBR+SIR, - - 
TFFF+L, RPF+Cr, Br+M@OBR4DIR, 
{Yr = Br, DiS*S1B(B=)-DIB{B=), 

TOA+DIB(Bz}, DIB+DIB+1, 

TOM-DIB{8z), APF+APF-1. 

tf {Alcharacter)::S1B) # 

(Bl character]: :DIB}; TFOF+t 

U¢(Afcheracter] ::518)2(B[ char- 
acter])::DIB}; TFFF+O 0/8+DIB+T, 

and SIEB+SIB+T} until 

APZF  i*SERR = 0 

If APZF = ( *SERR = 0; TFOF+O, 


CPsQoEnDE ande> 


CreBr CPSQ>EXPD, APH@SBRHSIR, - - 
RPF+Cr, RPFeRPF-) 


If (A[character]}::$18)2¥[char- 
actec]: TFFF+O, RPF+RPF+I 


Di B+DIB-1,CPSO*ENDE and 
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VFO 
(Cont) 


PFI 


VFI 


4 


CGED 


SGED 


FAMILY 


C 


OPERATOR 


Compare 
characters 
greater or 
equal, da- 
structive 


Scan while 
graater or 
@qual, de- 
structlye 


NECESSARY STACK 
CONDITIONS 


|_AROF | SROF | 


4 end 


g 


{hf A[character)::51B}<¥[char- 
acter]; SIB+SIB+I, OLBDIB+I} 
until RPZF = | + SERR = 0 
\f RPZF = 1 *SERR © 0; 


CPaQrENDE and Gey 


CreBr CPSDHEXSD, Ar+MOSBASIR, - - Jou 
TFFF+1, RPF*Cr, Br+H@DBR+DIR 

{¥r = Br, DIS+S(8 (Be) -Di8(G=), 

ToA+DIBi8=) , O1B+DiB+!, 

TOM-DIB(B=), APF+RPF-I 


If (Alcharacter]::S1B) # 
(B[character]:;DIB); TFOF+] 


Uf (Alcharacter] :;S1B}<(Bfehar- 

acter)::DIB); TFFF*O 

DIB+OI BHT, SIBESFB+I} until 

RPZF = | *SERR = G0 

1€ RPZF = T *SERA = 0; TFOF+O, 
CPSQ+EWDE andr) 


Cree CESDEXPD, AreM@SBR+SIR, - - x) 
TFFFe], RPFetr, RPFRPF-1 

If (Alcheracter] ::518)<¥[cher- 

acter]; TRFF<O, RPFARPF4+1 

DiB-D18~1 ,CPEDEMDE and > 
(1f (Al character: :$1B)2¥[char- 

acter); S(B+StH+i, DIB DiBei} 

untt] APZF » 1_* SERR = 0; 
CPsDENDE ond Gc) 


‘a 
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WFQ 


CéTD 


S670 


Compare 
character 
greater, 


destructive 


fcan while 
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destructive 


HECESSARY STACK 
COND} TIONS 


STACK AFTER 
_ OPERATION 


AACE | BROF | 


Panor | BROF 
o | 
o 4 


CreBr CPSQHEXSD, Ar+H@SBR+SIR, 
TEFFeE, APF+Cr, BreH@DOR+D th 
{Yr = Or, O1S+S1e(B=}-D18 (B=), 
TOA+DIB{B=), DIBDIB+], 
TOM+D1B{Bz}, RPF+RPF-1 

if aloterancer] i1hte # (Bichar- 
acter] ::DIB); TFOF+1 

If (Alcharactec}::$IBS{B[char- 
acter::DI6; TFFFHO, DEBeDIBt!, 

S$TB+$/ B41} until 

RP2F = 1*$ERR = 0 

Lf RPZF = {*SERR = 0; TFOF+O, 
CPSQMENDE and@Gn> 


CreBr CPaQ-EXPD, Ar+M@SBR+SIR, 
TRFF+t, RPF+Cr, RPF+RPF-1 

if (Alcharacter] ::558)5(BLchar- 
acter]::0(@);TFFF+O, RPF+RPF+I, 
DIBDIB-F NDE and 

{if (Alcheracter] ::$1B)>(B[char- 
ecter)::DIB); SIB-SIB+i, 
DiBEDIBel} until RPZF = I*SERR=O; 


CPsO+ENOE and@QD 


HARDWARE 
FLOW CHART 


xl 


x1 
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VFR 


a 


CLED 


SLEO 


cEQD 


Ve 


al OPERATOR 


XH 


Compare 
characters 
less or 
equal, de- 
structive 


Scan while 
{ess or 

equal, de- 
etructl ya 


Compare 
character 
equat, de- 
structive 


NECESSARY STACK 


as 


OPEAATOR ACTION 


Cr+Br CPED+EXSD, Ar+M@SBRESIA, 
TFFF+I, APFeCr, Br+M@DBR+DiA 
{¥r = Br, O1S+518(B=)-D13 (B=), 
TOACDIB(AS) , DIBeDIB+l, 
TOMDIB{S=), APF+APF-I 

If (Alcharacter):1518 @ (8[ehar- 
acter]::DIB); TFOF+t 

If (Alcharacter}::$(8)>{@[char~ 
acter}::DI8; TFFF+0, DIB+DIB+1, 
S(B+S1841) until! APZF_= I*SERR=O; 
TFOF¢O ,CPsO+ENDE and! 


CreOr,CPsDXP0, ArcH@SBRESIR, 
TFFF+i, APF+Cr, RPF+RPF-t 

it Ul chereceerl r:S1B)>¥{ebar- 
acter]; TFFF+0, RPF<RPF+! 
DIB+DIB~1 ,COst+ENDE and 
ie (Afcharacter]::816)<¥[chor- 
acter]; $t8*SCBH1, 019-01 B+! buntil 


RPZF = 1ASERR = O;CPsQ*ENDE and 


CreBr ,CPSO*EXSD, ArtM@SER4S IR, 
TFFF<}, RPF<Cr, BreM@ODBRHOIR, 
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WECESSARY STACK STACK AFTER | HARDWARE 
OPERATOR CONDITFONS OPERATOR ACTION OPERATION} FLOW CHART 
EE pAROF | Lanse | shor) 


Pra {¥r = Sr, D1S+$18(Bs)-DFB(B=) , 
(Cont) ToaeDIBEB=), DIBeDIB+1, 
' TOR+DIB(BE}, RPF+RPF-1 
Vf CAlcharactan)::SIB # (8[char- 
acter)::018); TFOF+] and TFFF+O, 
DIBADIE+I, $18+$1B+1} until 
RPZF = JASEAR_= 0; TFOF+O, 
CPap-ENDE and 


¥F4 $EQD H Scan while | 0 I Cr+Br CPsDrEXPD, AreN@SBRYS(R, - ~ )o 
equsl, de- TFFF+1, APFetr, RPFERPF=1 
structive If (Alcharacter]::518) # ¥[char- - 
acter); TFFF<O, RPFeRPF+1, 
018+D18-1 ,CBsQ +ENDE and OD 
{if (A[character]+:518) = ¥{char- 
acter]; S)BASIB+), DIB+DIB+1} 
until &PZF = I*SEAR = 0; 


CPSOENDE and Ot) 
PFS CNED H Compare ny 1 CreBr CPSOrEXSD, ArtH@SBR+SIR, - - xl 
characters TRFF©1, RPF+Cr, Br+M@DBR+D1R 
hot equal, {Yr = Be, D1S+51B(B2)-DIB(B=), 
destructive TOAD B(BE), DIGeDi+!, 


TOMHDIB{B=), APF+RPF-1, Sf 
(Alcharacter]::$18} # (B[char- 
acter];;01B); TFOF+I. If 
(a(character}:;$1B) = (B{char- 
acter] :;0fB); TFFF+O, DIB+DIB+1, 


SIB+SIB+1} unt!) APZF_= J*SERRO; 
TFOF+O CRSO>ENDE andCO®> 


SHOLYN]dO YOSS330dd 


WOOHGNFH 0029 & - SHONOUING 


Mt G3.NIbd 


yormaAy “Sa 


9L70005 


VFS SNED H 


Sean while 
not equal, 
destructive 


Pra CLsu H Compare 
characters 
lass, 


update 


‘| Scan while 
Fess, 
update 


VFB SLSU H 


NECESSARY STACK 
CONDITIONS 


|_AROF | BROF | 


i) 


CreBr CPSO+EXPD, Ar+HOSBA+S IA, - - a1 
TFFF+1, RPF+Cr, RPF+RPF-1 

tf Coteneronter Tipe = ¥[char- 

acter]; TFFF*Q, APF+RPF+ 

DIBDIB-1 CPSQ*ENDE and 

{lf (Afcharacter}::S18) # ¥[cher- 

acter]; SIB+SIG+I, DIB-D{6+1} 

wel ere = 1HSERR@D CPSO*ENDE 


pnd 


CreBr CPSO+EXSU, Ar+H@SBRYSIR, 1 1 xh 
TFFF+?, APF+Cr, Br+M@DBR4| A 

{¥r = Br, DIS+S1B(BS)-DIB{Bz) , 
TOASDIB(8=), DIB+DI B+], 
TOM+-DIB(B=), RPF+RPF=1 

If i craractardes'8) # (B[char- 
acter]::DIB;TFOF+) 

if (A[character] ::51B)2(B{char- 
acter}::DIG; TFFF+O, DIB+DIB+1, 
and $1B+S1B+1} until 

RPZF = I*SERR@O; TFOF*O, 
CPsQhENDE, ADU(O,0}), BrenPr, 
Ar+¥r and’ 


CreBe CPSO+EXPU, Ar+M@SERES IR, 1 1 x] 
RPF+Cr, RPFRPF-1 

If (Alcharacter] ::51B)2¥[char- 

acter); TRFF<O; ROF+APF+1, 

DIB*DIB-1 ,CPsQ*ENDE,- ADJ (0,0), 

Br+RPF, Ar+¥r, and 


va 
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AROF 


SHOLVA3d0 YOSSAIONd 


éi-1 


AOOWINYH OOLs a - SHONOUING 


WINN SN NI OSLNIed 


s2z0d0s 


NECESSARY STACK STACK AFTER | HARDWARE 
FAMILY | OPERATOR CONDITIONS OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF | [ AROF | BROF 


vera {tf (A[character] ::8/8)<¥[char~ 

(Cont) acter]; S/BSIB+], DIBeDIB+]} 
until RPZF = 18SERR=O:CPsO-ENDE, 
ADI(O,0), BreRPF, Are¥r, and 


PFS CGEU H Compare a 1 CreBr CPSQ-EXSU, ArcN@SERES IR, 1 1 x1 
characters TFFFHI, RPF+Cr, Br+a@O0BR+DiR 
greater or {¥r = Br, DIS+StB(B=)-DIB(Be) , 
equal, TOACDIB(B=), DIB+DIB+! , 
update TOM+DIB(Bs}, RPF+RPF-T 


If (Alcharacter]::S16} # (8[char- 
acter]::DIB); TFOF+! 
if {A[character]: :S12}<{B[char- 
acter]: :0IB}; TRFF+O, O18+D1B+1, 
SEB+SIB+I} unt!) APZF = 1*SERR=O 
REZF © I*SERR@O; TFOF+O, 
CPs€NDE, ADJ{O,0), Br+RPF, 


Are¥r, and 
VF9 SGEU H Scan while C) 1 CreBr CPStEXPU, ArtHASBR+SIR, ’ 1 x 
greater or JFFF*|, RPF*Ce, RPF+RPF-1 
equal, If {A[character)::S'B)<¥[char- 
update acter); TFFE+O, RPFrRPF+I , 


DIB+DIB-1,CPSO+ENDE, ADJ{O,0), 
Br+RPF, Are¥r, and 

{if (Alchpraccer] ::51B}2¥Echar- 
acter]; SI8+SIB+t, DIB+DIB+I} 
until RPZF=] *SERR=O CP sQ>ENDE 
ADIJ{O,0), BreRPF,. Are¥r, and (Gu? 


BL-1 


SHOLYH3dO YOSs3ad0ud 
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8220006 
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FAMILY 
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OPERATGR CONDITIONS 


anor | axor_ 


Tompere 
characters 
greater, 
update 


Scan while 
greater, 
update 


Compare 
characters 
lass or 


equal, 
update 


OPERATOR ACTION 


CreBr CPsO-EXSU, AreMOSBRtS IR, 
TFFF+1, RPF+Cr, Brem@DBR+OIR 
{¥e = Br, DIS*SIB(B=)-DIB (B=), 
TOACDIB(BE), DIBeDIB+! , 
TOMHOIG(B=}, RPFRPF-1, 

If (Alcharacter}::51B # (BI char- 
acter])::DIB); TFOF+l =~ 

If {Afcharacter]::SIBa(Blchar- 
acter}::01B); TFFF+O, DIB+DIB+T, 
SIBeSIB+T} untl? RPZF=1 *SERR=O; 
TFOF+O,CPSOENDE, ADU (0,0), 
Br+RPF, Ar+¥r, and@c> 


CreBr CPsQHEXPU,. ArHBSBRESIR, 
TFFF]e], APFeCr, RPF*RPFOd 
Wf (Alcharacter] ::518)s(Blchar- 
acter] ::DIB); TFFF+O, RPF+RPF+1, 
D{BeDiB-1,CPsO+ENDE, ADS(D,O), 
BreRPF, Ar+¥r, and¢De> 
{if (Alcharacter] ::518)> (8fchar- 
acter]::D1B}; S18+S18+), 
DIB+DG+1} uneil RPZF=l *SERR=O; 
CPst>ENDE, ADJ(O,0}, BreRPF, 


Aare¥r, and 


CreBr CPsD+EXSU, Ar+HBSBRYSIR, 
TFFF+!, RPF+Cr, BreM@DBR+D| 
{¥r = Be, D1S+S1B(B=)-DIB{B=), 
TDA+DIB(B=), OIB+D/ B+, 
TOM+D18(B=), RPF+RPF-I | 


oa 


ve 
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NECESSARY STACK STACK AFTER | HARDWARE 
FAMILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION FLOW CHART 
fy aaor [ BROF_| RRO 


—— 


PFB if (A[character)::S1B) # (B[char- 
(Cont) acter]: :DIB}; TFOF+I 
lf (AEcharacter)::51B}>(B[char- 
acter]::DIB); TFFF+O 
DIBDIB+l, SIB+SIB+I} 
until RPZF=) *SERR@; TFOF+O, 
CRsCrENDE, ADJ (0,0), BreRPF, 


AreYr, and 
VFB SLEU H Scan while 0 1 CreBr CPSOmEXPU, Ar-M@SBR4SIR, 1 1 x1 
less or TFFF+], RPF+Cr, RPF*RPF~I, 
equal, VF (Alcharacter] ::$1B)>¥Echar- 
update acter]; TFFF+0, RPF<RPF+I, 
DIB+DIB=1 CPeDVENDE Ads(0,0), 


BreRPF, Ar+¥r, and 

{If (A{character] ::$1B)<¥[char- 
acter]; SIBeSIB+1, DIB<DIB+I} 
unth) RPZF=] *SERR=0;CPsp>E NDE. 
ADJ{O,0), BreRPF, Ar+¥r, and 


PFC CEQU # Compare 0 ' Cr+Br ,CPsDeEXSU, ArtHOSBA+SIR, ' \ x1 
characters TEFF+1, RPF+Cr, Gr+M@DBR+OIR, 
equal, {¥r = Be, O1S+S1B(8=)-DIB (B=), 


update TOACDIBIBE), DIB]DFB+], 
TORDIB(BE}, RPF*RPF-} 
lf (Alcharacter]::S{B) # (Blchar- 
acter] ::D1B}; TFOF+1 and TFFF+O, 
DIB+DIBeI, SIB+S1B+1} untl] 
RPZF=1 *SERR=O; TFOF+D ‘CEaD-enoe , 
ADJ(0,0), BreRPF, Are¥r, and@Qe> 
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VED 


SEQU 
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Scan while 


equal, 
update 


Compare 
characters 
not equal, 
update 


Scan while 
net aqual 
update 


NECESSARY STACK 
COWDITIONS 


[anor [ err 


0 


ad 
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OPERATOR ACTION OPERATION | FLOW CHART 
| AROF | BROF | 


Cr+Br CPSO>EXPU, Ar+HOSBR4SIR, 1 1 x1 
TFFF#], RPFeCr, RPF*RPF-1 

If (Alcharactar] ::548 # ¥[char- 

acter]; TFFF+Q, RPFAPF+1, 

O1G+DIB-1CPSQ>ENDE, ADU(0,0), 

Br+rRPF, Ar+¥r, and’ 

{tf Ufcheracear) 1818) = ¥[char- 

acter]; S|/B+S'B+1, O18+D1B+1} 

unt! l RPZF=1 *SERR=0;CPSOPENDE, 

ADJ(O,0), BreRPF, Art¥r and@Ot> 


Crefr CPSQvEXSU, AreM@SBR+S 18, 1 1 x! 
TFFF+1, RPF+Cr, BreM@OBR+DIR 
{Yr = Br, DIS+SIB(B=)-DIB(B=), 
TOA+DIB(BE), DIB+DIB+I 

TOM+0| 8({B=}, RPF+RPF-) 

If (Alcharacter]::91B) # (Blchar-] . 
acter] ::D18); TFOF¢) 

if (Alcharacter]::S18) = {B[ehar- 
acter] ::D18); TFFF+O 

D1B+Dib+l, S1B+S1B4I} unerl 

RPZFe] *SERR@O; TFOF*O CPsC)-+£NDE 
ADJ(0,0), BreRPF, Are¥r, and@O 


CevBr CPSO*EXPU, AreH@SBR+SIA, 1 1 XL 
TFFF+], RPF+Cr, RPFeRPF-1 
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OPERATOR ACTION 
|_AROF | BROF | 


If (Afcharactec]::S1B) = ¥{char- 
acter); TFFF#0, RPF*APF+!; 
DIBCDIG+! CPSO+ENDE, ADJ (0,0), 
BreRPF, Ar+¥r, and 

{if ie banter ::S1B) # ¥ichar- 
acter]; S1B+S1G+], OD] BeOth+1]} 
until] RPZFml *SERR=0;CPSChENOE, 
ADE(O,0), BreRPF, Are¥e andCOo) 


SECL+1, andCOQ 


QFol+! 


if EDIT = 03 Invalid operator 
Interrupt occurs 


If EDIT = i; RPF<Cr, ENDE+1, 
and invalid operator Fnterrupt 
occurs 
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f »| al8:3] 


ALB:$] = oallo 


indlcates three consecutive bits with AC8F belng 
the most significant i 


indicates the binary value assigned to five bits 
with the Jeft digit being the most significant 


Oe I or SR" binary values destqnates a given bie to be 
*faise’, "true", or “inslgnificant™ respect] valy 


( ) e = aidressed by 


+ = indicates an "OR function 
* = indicates an “ANDY Function 
Cl = contents of 7 
+ = get to or replaced by 
we OP CODE, OPERATION 
sc) A{2:2]=16 Sets 8 flip-flops @ C[8:8] to value 


apactfied in A[10:8] 


sTi al2:2]=01 Sets 8 fife-flops @ C[B:8) to values 
specified in A[i0:8], emit clock pulse 
200 nanoseconds tater if O1SF=0 or 
: ) > 600 nengseconds later if OFSF=\. 


TSS AL6:6]=001000 Emits clock pulse, compares output of 
ane of efght flip-flops selected by 
A[9:3] @ C[8:8} ca the stare of 
a[10:1], Sets EAR) or ERR2 and halts 
processor operation if mlscomparison 
occurs. 


Tsk Al6:6)=107000 Emits clock puls¢, compares output of 
( one of aight flip-flaps s¢lacted by 
A[9:3] @ C[4:8] to the state of 
AL1O:1], Resets EMAL or ERR2 if a 
cORparTisen OccvrTs. 


SSE A[6:6]=011000 Compares cutput of one of elght flip- 
flops selected by A[9:3] @ C[8:8] to 
. the state of ALIG:1]. Sets ERRT or 
) ERR2 If 3 miscomparison opcurs. 
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MDL. OPERATORS 


Mn 


SRE 


ERD 


BRZY 


CPA 


ENR 


SAD 


OP CODE 


AT6:6]=111000 


A[3:3]=100 


A[B:8]41 10x0000 


A{8:B)=003%0000 


A[8: 8] 01000000 


4([8:8)]=10000000 
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OPERAT FON 


Compares output of ons of eight flip- 
flops selected by A[9:3] @ C[8:B] to 
the state of A{I0:1], Resets ERAI or 
ERR2 if a miscomparison OCCUrS. 


tf (ERAl + ERR2 + HLTF) = i and 
CYCH=0, ERRI+0, ERR2+O, and ADL 
operation fs halted displaying string 
number in Af10:7] and c{8-8]. 

If (ERR * ERR2 * HLTF) =O, then a 
8O-OP occurs. 


Inhibits output of MA te cause the 
next command to be fatched from 
addrass 0, 


Forces EMR cammand Tf ERAI=), other- 
wise becomes a NQ-DP, 


Clears MDL registers and changes MOL 
to 1/0 operation 


If C¥CHel then MALIO:2]+A(10:2) and 


MA[B:8]+¢(8:8] 
If CYCM=0 then a NO-OP occurs, 


BODoZ TS 


(>? 


SECTION 3 


DATA COMMUNICATIONS PROCESSOR 
INSTRUCTIONS 


SECTION 3 


SECTION 3 — CONTENTS 


SECTION 3. DATA COMMUNICATIONS PROCESSOR INSTRUCTIONS 
DCP Instruction List (by Group)... -- ee ee ee eee 
OCP Instruction List (by Mnemonic). . 2... 6 ee ee eee 
DCP Instruction List (by Operation)... .-...-+- s+. 
Undefined Operation Codes . 2 2-6 ee ete ee ees 
Operator (Instruction Set) Descriptions ....-.--+.+- 


The terms ''Multiplexor"’ and "1/0 Processor” are synonymous. 


) 
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SECTION 3 
DATA COMMUNICATIONS PROCESSOR 
INSTRUCTIONS . 


DCP INSTRUCTION LIST (BY GROUP) 


Idle 
Adapter Write 


Adapter Interrogate 


Stop/Branch on Breakpoint 


Shift MA Registers Right 
Set System Interrupt 
Set Cluster Mask Register 


Read Cluster Mask Register 


Adapter Read When Needed 
Adapter Read if Needed 
Decrement Branch Y !s Zero 


Decrement Branch Y is Non- 
Zero. 


Branch !f System Attention 
Needed 


- Branch 
Branch Relative with X 


Branch Relative Indirect 


Move Hal fword 
Local Memory Read Indirect 


Scratchpad Memory Read 
Direct 


Local Memory Read Direct 


Local Memory Write Indirect 
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DCP INSTRUCTIONS 
DCP INSTRUCTION LIST (BY GROUP) (Cont) 


Group Op Code A Field [nw | Operation 


————— 


Scratchpad Memory Write 
Direct 


Local Memory Write Direct 
Main Memory Read 


Main Memory Write 
Unconditional 


Main Memory Write Uncondi- 
tional Retain Readout 


Main Memory Protected Write 
Main Memory Protected Write 
Retain Readout 

Halfword Add 

Halfword Add 6 Literal 
Halfword Subtract 

Halfword Subtract B Literal 
Translate 


Parity 


Add 

Add B Literal 

Add € Literal 
Subtract 

Subtract B Literal 
Subtract C Literal 
Logical AND 


Logica] AND B Literal 


Logical AND C Literal 


Logical AND-OR MA 
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DCP INSTRUCTIONS 


DEP INSTRUCTION LIST (BY GROUP) (Cont) 


LOR 


Add 

Add 8 Literal 

Add € Literal 

Adapter Read If Needed 
Adapter Read When Needed 
Adapter Write 


Adapter Interrogate 


Stop/Branch on Breakpoint 
Branch If System Attention 
Needed 

Decrement Branch Y Its Non-Zero 


Decrement Branch Y Is Zero 


Branch Relative Indirect 


Branch 
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Logical OR 

Logical OR B Literal 
Logical OR C Literal 
Logical Exclusive OR 


Logical Exclusive OR B 
Literal 


Logical Exclusive OR C 
Literal 
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DCP INSTRUCTIONS 


DCP ENSTRUCTION LIST (BY MNEMONIC) (Cont) 


Operation A Field 


vs 
Branch Relative with X 

Halfword Add 

Halfword Add 8 Literal 

Set System Interrupt 

Halfword Subtract 


Halfword Subtract B Literal 


Idle 

Logical AND 

Logical AND B Literal 
Logical AND C Literal 
Logical AND-OR MA 
Logical Exclusive OR 


Logical Exclusive OR B Literal 


0 
4 
4 
4 
4 
4 
4 
4 


Logica) Exclusive OR C Litera} 
Local Memory Read Direct 
Local Memory Read Indirect 
Local Memory Write Direct 
Local Memory Write Indirect 
Logical OR 

Logical OR B Litera) 
Logical OR C Litera} 

Main Memory Protected Write 
Retain Readout 

Main Memory Protected Write 


Maln Memory Read 
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DCP INSTRUCTIONS 


OCP INSTRUCTION LIST (BY MNEMONIC) (Cont) 


Main Memory Write Uncondi- 
ttonal Retain Readout 


Main Memory Write Unconditional 


Move Hal fword 


Parity 


Read Cluster Mask Register 


Set Cluster Mask Register 


Shift MA Registers Right 


Scratchpad Memory Read Direct 
Scratchpad Memory Write Direct 
Subtract 

Subtract B Literal 


Subtract C Literal 


Translate 


Adapter interrogate 
Adapter Read If Needed 
Adapter Read When Needed 
Adapter Write 

Add 


Add B Literal 


Add C€ Literal 
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DCP INSTRUCTIONS ( / 


DCP INSTRUCTION LIST (BY OPERATION) (Cont) 


Operation 


Branch } C 


Branch If System Attention 
Needed 


Branch Relative Indirect 


Branch Relative With X 


Decrement Branch Y Is Non-Zero ( 


Decrement Branch ¥ Is Zero 


Halfword Add 
Halfword Add B Literal 
Halfword Subtract 


Halfword Subtract B Literal 
Idle 


Local Memory Read Direct 
Local Memory Read Indirect 


Local Memory Write Direct 


Local Memory Write Indirect 


Logical AND 

Logical AND B Literal 

Logical AND C Literal 

Logical AND-OR MA 

Logical Exclusive OR 

Logical Exclusive OR B Literal 


Logical Exclusive OR C Literal 


Pf Fr PF PF PF Fr Ff F&F NN 


Logical OR 


C 
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DCP INSTRUCTIONS 


OCP INSTRUCTION LIST (BY OPERATION) (Cont) 


[me [ee 


Logical OR B Literal 


Logical OR € Literal 


Main Memory Protected Write 


Main Memory Protected Write 
Retain Readout 


Main Memory Read 
Main Memory Write Unconditiona 


Main Memory Write Unconditional 
Retain Readout 


Move Hal fword 


Parity 


Read Cluster Mask Register 


Scratchpad Memory Read Direct 
Scratchpad Memory Write Direct 
Set Cluster Mask Register 

Set System Interrupt 

Shift MA Registers Right 
Stop/Branch on Breakpoint 
Subtract 

Subtract 8 Literal 


Subtract C Literal 


Translate 
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Op Code 


010 
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DCP INSTRUCTIONS 


UNDEFINED OPERATION CODES 


Operators containing undefined operation codes are not released; they 
act tike the Idle instruction. The following codes are exceptions to 
the above rule: 


Operation Code 


Hove hal f-word 
Hove half-word 
Move bal Poses ra 
Half-word Add 


Half-word Add 


Half-word Subtract 


Half-word Subtract 


Half-word Add, literal 
in the B field 


Half-word Add, Iitera) 
in the B fleld 


Half-word Subtract, 
literal In the B field 


Half-word Subtract, 
literal In the B field 


Exclusive OR 


Exclusive OR 
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OPERATOR DESCRIPTIONS 


OPERATOR (INSTRUCTION SET) DESCRIPTIONS 


{A) The parentheses are used to indicate that "A" is 
pointing to an address lacated within memory. 

A Indicates that a literal value is contained within "A". 

+ Indicates an arithmetic plus sign. 

= indicates an arithmetic equal sign. 

# Indicates not equal arithmetically. 

ACB Indicates that "A" is replaced by "B"’. 

* or An asterisk or a pertod indicates a logical AND. 

:orj;or, A colon, semicolon, or comma indicates a separator. 

v Indicates versus. 

rA Indicates row A. 

rB Indicates row B, 

Example: 

6(2:3] Indicates three bits of the B register, starting with 


bit 2 and counting toward bit 0 (e.g., bits 2, 1, and 
0 of the B register). 


GROUP O 
op gn 
Mnemonic Code Field Description 
tDLE oo 60 Idle until fault interrupt (e.g., initialize 
or time-out) 

AW! 02 normal; CLINTAA.AC.AS 
Al+C;  CLIN«AA.AC.AI 
AC+B; = CLIN*AA.AC.AL 
AC+B; Al+C;  CLINCAA.AC.AI 

AWRR 02 normal; CLIN“AA.AC.A1; AC.AI<CLIN 


AleC: CLENCAA.AC.AL; AC.AL*CLIN 
AC+B; CLINCAA.AC.A1; AC.AI+CLIN 
AC+B; Al+C; CLIN+AA.AC.AI; 
AC.AL+CLIN 
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Te re Psy Ur 


OPERATOR DESCRIPTIONS 


GROUP 0 (Cont) 


op tign 
Mnemonic Code Fleld 
BKP ol 
SHFT 03 (4 
HEYU 03.65 
MSKW 03 «0 
MSKR 03 1 
GRrouP 1 
op “gu 
Mnemonic Code Field 
ARWN oh 0 
ARIN oh oY 
DBYZ Oh 2 
DBYN oh 3 
BRAN Oh 4 
GOTO 05 
GOX 06 
GOl 
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Description 


B:C = branch address; MACIA; SPO-R«HA 


B[2:3] = number of shifts -1 


B[2:3] = 4; C not used; 
Send Interrupt signal to multiplexor 


CMR+AC Ai 


AC.AI+CMR; AA+O; 8:C not used 


Description 


wait 


AA.AC.AI<CLIN; 1A+B.C; CFO: 1+0 
end 
AA. AC. AI+CLIN; 


SA+B.C;  CFO:1+0 


1ACB:C; 
Y¥eY -1 


CFO.CFI+O 


3C3;) O¥*¥ -1;5 
CFO.CFI+O 


MSAN = 0: 
MSAN = J: 


end 

1A+B:C;  CFO:1<0 
No match: 
Sf match: 


end 
TA+B.C 
CFO.CFI+O 


end 

1A+B.C, 
CFO:CFI<0; 
1AI+1Al+1 2 


No match: 
tf match: 
1AOQ+1A04X, 


A = used for the branch conditlon If match: 
1AeB.C;  BeY; CFO:I+0; 1AO+1A0+(8) 
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EAS 


OPERATOR DESCRIPTIONS 


GROUP 2 
op aN 
Mnemonic Code Field Description 
MOVE 08 0 (C)+MA; MA+(B) \ 
LMRD 08 3 MA+B.C;  WeLM (MA) 
LMRI 08} (C)+MA;  MA+(B) 
Webm (MA) 
LMWD 08 7 MA+B.C; LM (MA)+W 
LMWI 08 5 (C)+MA; MA+(B) 
LM (MA)<W 
SMRD 08 2 (C)+MA;  WeSM(8) or R(8) 
SMWD 08 6 SM{C)+W or R(C)+W -1; 
MA«(B) 
MMR og} (C)<MA; MA+(B); Wem (MA) 
MMWU 0 4 (C)+4A; MA+(B); MM (MA)-+W 
MMWR 09 5 (C)+MA; HA+(B) ; 
MM(MA)+W; Wem (MA) 
MMWP 09 «6 (C)+MA; MA+(B); 
MM(MA)+W only If bit 48 = 0 
MWRP 0 7 (C)+MA; MA+(B); WeHM(HA) ; 
MM(MA)<W only If bit 48 = 0 
GROUP 3 
op oan i 
Mnemonic Code Field Description. 
HAD oc 0 (c) all rows+MA all rows + 
(B) all rows; CFO+carry; 
CFi+all sums zero 
HADB oo 0 (C) atl rows+4A all rows +B; 
CFO+carry; CFi«all sums zero 
HSB oo 4 (C) al} rows+MA al! rows - 


(B) all rows; CFO+borrow; CFI+ 
all remainders zero 
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OPERATOR DESCRIPTIONS 


GROUP_3 (Cont) 


op ge 
Mnemonic Code Field 
HS8B op § 
TRAN OE 
PARY OF OF 
GROUP 4 

op “gn 
Mnemonic Code Fleld 
ADD 1D 
AoDB 1E 
ADOC iF Ag] 
sus 10 
SUBB 18 
suse 1c 
LAN 1S 
LANB 16 
LANC 17 
LAOM V4 
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Description 


(C) alt rows+4A all rows -B; 


(C)+translator+(B); 
A = type of translation 


(c)+(B) and ftx parity 
A= 0: odd 
Aw ti: even 


Description 


(c)+(A)+(8)+CFO 
(C)+(A)+8+CFO 


(A)+(B)+C+CFO; 
(B)+(B)+C+CFO; 


(c)+(A) -(B) -CFO; 
CFO+borrow out; CFitremainder zero; 


{C)+(A) -B -CFO; 


CFO+borrow out; CFi+remainder zero 


Ag: (A)+C - (B) - CFO; CFO+borrow out; 
CFl+remainder zero 

A= 1: (8)+C - (8) - CFO; CFO+borrow out; 
CFl+remainder zero 

(C)+(A) * (B); CFO+O; CFi+result zero 

(C)+(A) * B; CFO+O; CFi+result zero 

Avi: (A)+c * (B); CFOCO; CFi«result zero 

A=: (B)<C * (B); CFO+O; CFi+resutt zero 

Agi: (a)+[e # a1 or MA(rA) 

Az=l (B)+[c * (B)} of MA(rB) 


CFO+O; CFi+resuit zero; 
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A ED, 


OPERATOR DESCRIPTIONS 


GROUP 4 (Cont) 


op nat 
Mnemonic Code Field 


Lor " 
LORB 12 
Lorc 13 
LEO 19 
Leos 1A 
Leoc 1B 
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Description 


(c)+(A) or (B) 
CFO+O; CFi+result zero 


(c)+(A) or (8) 
CFO+O; CFieresult zero 


Ag#éi: (A)+(B) or C; 
A= 1: (B)+(B) or C; 


(c)+(A) + (B); 
CFO+O; CFI+result zero 


(c)+(A) + (8); 
CROHO; CFi«result zero 


Ad@l: CFO+O; 
Ae: CFOO; 


CFO+O 
CFi«result zero 


(A)+c + (B); 
(B)+¢ + (8); 


3-13/14 


CFitresult zero 
CFieresult zero 
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WORD FORMATS 


SECTION 4 — CONTENTS 


SECTION 4, WORD FORMATS 


Basic Word Structure. ...... 
Descriptors... 2. 2. eee eae 
Presence and Copy Bit Meanings. 


MOM (Original) Deseriptor 


Copy Descriptor... . 
Word Identification... . 
Character Representation. . 


8-Bit Bytes (EBCDIC Code) . 
6-Bit Characters (BCL Code) 
h-Bit Digits (Packed BCD) . 


Signs of Numeric Fields .. 
Single Precision Operand. . 
Occurs Index Word»... 

Result of OCRX Operator . 


Scan In and Scan Out Function 


Interrogate 1/0 Path Function 
1/0 Path Result Word Returned 
Interrogate Peripheral Status 


Interrupt Register Word Returned. . . 
Read Interrupt Mask Function Word . . 
Interrupt Mask Word Returned. . ... 
Read General Control Adapter Function Word 
Response to Read GCA... 2... ee ee 
interrogate Peripheral Unit Type Function Wo: 
Unit Type Word Returned . . 2 2 2 eee ee 

Read Interrupt Literal Function Word. .. . 

{Interrupt Literal Word Returned . . . . 
Initiate 1/0 Function Word, .... « 
Area Descriptor Sent to Multiplexor . 
Set Time of Day Clock Function Word . 
Time of Day Word Sent to Multiplexor. 
Set Interrupt Mask Function Word. ... 

Interrupt Mask Word Sent to Multiplexor 

Set General Control Adapter Function Wor: 


Words 
Word 
Function word 
Status Vector Word Returned... 1... 
Read Result Descriptor Function Word. . 
Result Descriptor Returned. ......- 
Read Time-of-Oay Function Word. . .. . 
Time of Day Word Returned... .... 
Read Interrupt Register Function Word . 


Indirect Reference Word ..... 
Stuffed Indirect Reference Word 
Double Precision Operand. .. . 


First Word. . 2. we ee 

Second Word... ... 
Mark Stack Control Word , 
Return Control Word . . . 
Top of Stack Control Word 
Segment Descriptor. .. . 
Program Word . 2... - 

Syllable Decode Table . 
Step Index Word... 
Data Descriptor ..... 


String Descriptor (Non-ladexed) 
String Descriptor (Indexed) . . 
Program Control Word. . 2... « 


The terms "Multiplexor" and "1/0 


Bicep eerie eae Se tec ca Sat Ot e) oce! ve 


r 


Pe a ee a 


d 


Processor’ are synonymous. 


ee eee 1 eee tt 
OD POYVAUVUDWNNNNK = 


Lerrprrerpr rrr rere 


- 
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SECTION 4 


WORD FORMATS 


BASIC WORD STRUCTURE 


[onl as] oo] so of onl od ol sll ol 
Fas] aa] or sofas] aol onl oo) o_o | 
Fea] ol sol sol aol asl ad ol wal ol a 

RY ET cS 


2 


DATA FIELD 


51 - Parity bit (odd parity) 
50 => 48 - Tag field 
47 => 0 - Data field 
The processors and multiptexors of the B 6700 primarily handle 'words" 
of information. Each word is made up of a data field, a tag field, 


and a parity bit, The tag field is the major factor determining the 
meaning of the data field. 
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DESCRIPTORS 


DESCRIPTORS 
PRESENCE AND COPY BIT MEANINGS 


MOM (ORIGINAL) DESCRIPTOR 


47 46 
Presence Copy Meaning 
(0) (0) Data/code-segment absent; 
Disk address In [19:20], 
Size in [39:20]. 
| 0 Data/code-segment present; 


Core address in [19:20], 
Size in [39:20]. 


COPY DESCRIPTOR 


47 46 
Presence Copy Meaning 
(0) 1 Data/code-segment may or may not 
be present. See presence bit in 
original. Core address of MOM 
descriptor in [19:20]. 
q 1 Data/code segment present. 


Core address in [19:20]. 
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WORD IDENTIFICATION 


TAG DATA (HEXADECIMAL) 


PEEL EEHEEH 


PEE EHH 


a CHEE 
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WORD IDENTIFICATION 


Single Precision Operand 
or 
Occurs Index Word 


Indirect Reference Word 


Stuffed indirect Reference Word 


Double Preciston Operand 


Mark Stack Control Word or 
Return Control Word or 

Top of Stack Control Word or 
Program Word (Code) 


Segment Descriptor, MOM, Absent 


Segment Descriptor, Copy, Absent 


Segment Descriptor, MOM, Present 


Segment Descriptor, Copy, Present 


Step Index Word 
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WORD IDENTIFICATION 


sho 

SEELEY 
PEEEEEETEEH 
PLE EELHEELH 
jy MeCEECEEEEEH 
HEE EEE 


: 
| PRCEEEEH-ELH 
@ EPLEEE HEHE 
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es] 
& 
3) 
(5) 
i) 
) 
| 


Word Data Descriptor, Single, 
Read/Write 


Word Data Descriptor, Double, 
Read/Write 


Word Bata Descriptor, Single, 
Read-only 


Word Data Descriptor, Double, 
Read-only 

String Descriptor, Non-Indexed 
String Descriptor, Indexed 
String Descriptor, Non- indexed 
String Descriptor, Non-Indexed 


String Descriptor, Indexed 


String Descriptor, Non-Indexed 


String Descriptor, Non-Indexed 


String Descriptor, Indexed 


String Descriptor, Non-Indexed 


String Descriptor, Non-Indexed 


String Descriptor, Indexed 


Unitialized Operand 
(Software Usage - Block Exit) 
or DCP Code 


Program Contro} Word 
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CHARACTER REPRESENTATION 
CHARACTER REPRESENTATION 
8-Bit Bytes (EBCDIC Code) 


{ 2 3 4 5 6 
OOD OOO FTN eee es en nF a a 


CORO C RRO nine 
Ld of ool of a af ool ol of al 


siver SRC SIGNIFICANT LEAST SAICANT 
CHARACTER CHARACTER 


6-Bit Characters (BCL Code) 


i 


MOST SIGNIFICANT 
CHARACTER 


LEAST SIGNIFICANT 


4-Bit Digits (Packed BCD) CHARACTER 


ad “Sy 
MOST SIGNIFICANT LEAST SIGNIFICANT 
CHARACTER CHARACTER 
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SIGNS OF NUMERIC FIELDS 


SIGNS OF NUMERIC FIELDS 


The sign of a numeric field is represented as follows: 


a. 


Ce 


8-bit characters 


The sign is in the zone bits of the least significant 
character (bits 7 thru 4 of the field). A bit configuration 
of 1101 indicates a negative number; any other bit configura- 
tion indicates a positive number, 


6-bit characters 


The sign is in the zone bits of the least significant 
character (bits 5 and 4 of the field). A bit configuration 
of 10 indicates a negative number; any other bit configura~ 
tion indicates a positive number. 


A-bit digits 


The sign is carried as a separate digit, and it is the most 
significant digit of the field. A bit configuration of 1101 
indicates a negative number; any other bit configuration 
indicates a positive number, 
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TAG = 0 


SINGLE PRECISION OPERAND 


Tag - 0 

47 - Not used 
M - Sign of mantissa - | = negative, 0 = positive 
E - Sign of exponent - | = negative, 0 = positive 


4h => 39 - Exponent 


38 => 0 ~ Mantissa 
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TAG = 0 


OCCURS INDEX WORD 


(A Register) 


47 => 32 = Length field 
3) => 16 = Size fleld 


15 => 0 = Offset field 
Result of OCRX Operator 
(B Register) 


The OIW and the operand in the 8 register are used to calculate a new 
index value. This new value is placed in the B register. 
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SCAN IN AND SCAN OUT 
FUNCTION WORDS 


=f 


42) 38) 
ce : 
40| 36 


16 => 9 = Unit Designate Field - Unique for each unit and installation. 


F BITS (SCAN tN) 


8765 


0000 
0001 


0010 
0011 
0100 


0110 
Wt 


OPERATION 


Interrogate I/0 Path for Upcoming Initiate 1/0 Operation 
Interrogate Peripheral Status of the Designated Status 
Vector 

Read Result Descriptor 

Read Time of Day Register 

Read Interrupt Register or Read Interrupt Mask Register, 
or Read General Control Adapter 

interrogate Peripheral Unit Type 

Read Interrupt Literal 


F BITS (SCAN OUT) 


8765 


0000 
0011 
0100 
0101 


OPERATION 


Initiate t/0 Operation 

Set Time of Day Register 
Set Interrupt Mask Register 
Set General Control Adapter 


Z = Multiplexor Field: 001 = MPX A, O10 = MPX B, 100 = MPX C 


(if M= 1) 


M = 0, all multiplexors respond; M = 1, MPX designated by Z responds 
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TAG = 0 


INTERROGATE 1/O PATH FUNCTION WORD 


(A Register) 


Parity! 
t 1 
1 5ly 


UNIT = Unique within each installation, 
Z = 001, MPX A (M= 1) 

= 010, MPX 8B (M= 1) 

= 100, MPX C (M = 1) 
4 = 0, All multiplexors respond 


y = 1, Multiplexor designated by Z to respond 


1/0 PATH RESULT WORD RETURNED 


(8 Register) 


re 


party 
151 


UNIT = Unique within each installation 

Z = xxl, Available path via MPX A 
= xIx, Available path via MPX B 
= Ixx, Available path via MPX C 

(x = don't care) 

A = 0, No path available 

A = 1, Path ts available 


PRINTED IN U.S, AMERICA 5000276 


BURROUGHS - B 6700 HANDBOOK AN 


INTERROGATE PERIPHERAL STATUS 
FUNCTION WORD 


(A Register) 


panin 


N = 0 through 7, Status Vector Word Number 
N = 8 Status Change Vector 
Z = 001, MPX A (M = 1) 
= 010, MPX B (M = 1) 
= 100, MPX C (M = 1) 
M = 0, All multiplexors are to respond 


1, Multiplexor designated by Z is to respond 


STATUS VECTOR WORD RETURNED 


(B Register) 


PARITY! 


32 => 1 = Status Bits 


Vector word 0 displays status of peripheral units 0 thru 31 
Vector word | displays status of peripheral units 32 thru 63 
Vector word 2 displays ‘status of peripheral units 64 thru 95 
Vector word 3 displays status of peripheral units 96 thru 127 
Vector word 4 displays status of peripheral units 128 thru 159 
Vector word 5 displays status of peripheral units 160 thru 191 
Vector word 6 displays status of peripheral units 192 thru 223 
Vector word 7 displays status of peripheral units 224 thru 255 
Vector word 8 displays status of status change vector 


x = 0, Status Word Not Present 


1, Status Word Present 
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TAG = 0 


READ RESULT DESCRIPTOR FUNCTION WORD 
(A Register) 

Parity] 
{_ 511 


Z = 001, MPX A 
= 010, MPX B 


= 100, MPX C 


RESULT DESCRIPTOR RETURNED 


(B Register) 


PPPPR eit Pee 
ee ee Pa 
APPS ol Fol 
Lal col sol. od ofl od oh rewwie 


47 => 28 = Memory address of last word accessed, 


Pani 


27 => 25 = Character index within last word 
24 => 17 = Unit number 


16 => 0 = Error field 


Bit O = Exception Bit 4 = Descriptor Error 
Bit 1 = Attention Bit 5 = Memory Address Error 
Bit 2 = Busy Bit 6 = Memory Parity Error 
Bit 3 = Not ready Bit 16 = Memory Protect 


(See individual result descriptor formats in Section 5) 


PRINTED IN U.S. AMERICA 5000276 
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TAG = 0 


READ TIME-OF-DAY FUNCTION WORD 

(A Register) 

io eee eee 
PrPrPrr alelodi 


TIME OF DAY WORD RETURNED 


(B Register) 


reine 


i) 
‘_ 51) 


Fa ad of af AME OH OY, 
etal of of af af SNP 
sla ail ala lod 


(Expressed in increments of 2.4 microseconds.) 


PRINTED IN U.S. AMERICA $000276 
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TAG = 0 


READ INTERRUPT REGISTER FUNCTION WORD 


(A Register) 


fpanira 


[ao a2] s0)_s 9 20] 221s Ors Oro Oe] Zz 
jas] asl ol 29) af as a1{ 111 Og Oo] Os] 2 
[ae] ao] foe aol af 20]01q Or. 0} Os] bo 


Z= 001, MPXA 


= 010, MPX B 


100, MPX C 


INTERRUPT REGISTER WORD RETURNED 


(B Register) 


pana 
| Blt 


9 => 0 = Interrupt Register Field 
Bit 0 = Status Change 
Bit | = DCP 1 
Bit 2 = DCP 2 
Bit 3 = DCP 3 1 = interrupt pending 
Bit 4 = DCP 4 
Bit 5 = External MPX 


Bit 9 = 1/0 Finish 


PRINTED IN U.S. AMERICA $000276 


BURROUGHS - B 6700 HANDBOOK hel5 


TAG = 0 


READ INTERRUPT MASK FUNCTION WORD 


(A Register) 


Z = 001, MPXA 
= 010, MPX B 
= 100, MPX C 


INTERRUPT MASK WORD RETURNED 


(B Register) 


frarity} 
| 51t 


9°=> 0 = Mask field 
Bit 0 = Status Change 
Bit 1 = DCP I 


Bit 2 = DCP 2 


Bit 3 = DCP 3 1 = interrupt inhibited 


+ 
" 


Bit DCP 4 
Bit 5 = External MPX 


Bit 9 = 1/0 Finished 


PRINTED IN U.S. AMERICA 5000276 


4-16 BURROUGHS - B 6700 HANDBOOK 


TAG = 0 


READ GENERAL CONTROL ADAPTER 
FUNCTION WORD 

{A Register) 

PaRTY) 
| 5a 


Z = 0001, GCA A N= 00, Input Register 
Z = 0010, GCA B N = Ol, Interrupt Mask 
Z = 0100, GCA C N= 10, Interrupt Register 
Z = 1000, GCA D N= 11, Output Register 


RESPONSE TO READ GCA 


The contents of the specified General Control Adapter register are 
placed in the B register. 


PRINTED IN U.S. AMERICA $000276 


BURROUGHS - B 6700 HANDBOOK 4-17 


TAG = 0 


INTERROGATE PERIPHERAL UNIT TYPE 
FUNCTION WORD (a register) 


parity! 
(si isl sol os, aif orl ag OlUs aad 


T6 => 9 = Unit, unique within each installation 
Z = 001, MPX A (Mel) 
= 010, MPX B (M=}) 
= 100, MPX C (M=1) 
M= 0, All Multiplexors to Respond 
1, Multiplexor Designated By Z to Respond 


UNIT TYPE WORD RETURNED (5 Register) 


Bits 5 => 0 = Unit type 


HEX = DECIMAL 
00 0000 (00) 0 No unit 
00 0001 (01) Disk file (IA and iC) 


J 
00 0010 (02) 2 Display 

00 0011 (03) 3 Disk file (11B) 

00 0100 (04) 4 Paper tape reader 

00 0101 (05) 5 Paper tape punch 

00 0110 (06) 6 Buffered line printer, BCL drum 
00 0111 (07) 7 Unbuffered line printer, BCL drum 
00 1001 (09) 9 Card Reader 


00 1011 (0B) YW Card punch 

00 1101 {oD) 13 Magnetic tape, 7 track, with status vector 
information 

00 1110 (OE) 4 Magnetic tape, 9 track, NRZ, with status 
vector information 

0O 1111 (OF) 15 Magnetic tape, 9 track, PE, with status 
vector information 

01 1101 (1D) 29 Magnetic tape, 7 track, no status vector 
information 

ot1ilo (TE) 30 Magnetic tape, 9 track, NRZ, no status vector 
information 

or Nil (1F) 31 Magnetic tape, 9 track, PE, no status vector 
information 

10 0001 (21) 33 Disk file (IA and IC) connected to DFO 

10 OOIT = (23) 35 Disk file (118) connected to DFO 

10 0110 (26) 38 Buffered tine printer, EBCDIC subset drum 

10 0131 (27) 39 Unbuffered line printer, EBCDIC subset drum 


PRINTED IN U.S. AMERICA 5000276 


“se BURROUGHS - B 6700 HANDBOOK 


TAG = 0 


READ INTERRUPT LITERAL FUNCTION WORD 


(A Register) 


2 = 001, MPX A 
= 010, MPX B 
= 100, MPX C 


INTERRUPT LITERAL WORD RETURNED 
(B Register) 

Parity) 
1 51 


Bits 7 => 4, 000) = DCP 1 
0010 = OCP 2 
0011 = DCP 3 
0100 = 
1001 = Multiptexor 1/0 finished 
1131 = Status change 

Bits 3 => 0, 0001 = MPX A 
0010 = MPX B 
O100 = MPX C 


PRINTED iN U.S. AMERICA 5000276 


BURROUGHS - B 6700 HANDBOOK a9 


TAG = 0 


INITIATE 1/0 FUNCTION WORD 


(A Register) 


part 
152, 


Z = 001, MPXA 
= 010, MPX B 
= 100, MPX C 


16 => 9 = Unit Designate (unique for each installation) 


AREA DESCRIPTOR SENT TO MULTIPLEXOR 


(B Register) 


39 = 37 = Character count 


36 = 20 = Word Count 


19 = 0 = Area base address 


PRINTED iN U.S. AMERICA 5000276 


BURROUGHS - B 6700 HANDBOOK 


SET TIME OF DAY CLOCK FUNCTION WORD 


(a Register) 


Z = Empty 


TIME OF DAY WORD SENT TO MUENELEXOR 


(B Register) 


PPPPE Eee 
T OF 
O} 26 18 10 
[asl al oo 99 oo} ool ANA ag ol ol 
PEEE f 


(Expressed in multiples of 2.4 microseconds.) 


PRINTED IN U.S. AMERICA 5000276 
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TAG = 0 


SET INTERRUPT MASK FUNCTION WORD 


(A Register) 


Z= 001, MPXA 

= 010, MPX B 

= 100, MPX C 
INTERRUPT MASK WORD SENT TO MULTIPLEXOR 
(B Register) 
[parity] 
_51) 


On ee ee 


9 => 0 = Mask field 


Bit 0 = Status Change 
Bit t| = DCP 1 
Bit 2 = DCP 2 
1 = interrupt 
Bit 3 = DCP 3 
Bit 4 = pep 4 


Bit 9 = Multiplexor 


PRINTED IN U.S. AMERICA 5000276 


BURROUGHS - B 6700 HANDBOOK 


SET GENERAL CONTROL ADAPTER 
FUNCTION WORD 


(A Register) 


N= 00, Output Register 

N= 01, interrupt Mask Register 
N= 10, Interrupt Register 

Z= 01, MPXA 


Z= 10, MPX B 
(B Register) 


The B register contains the output, Interrupt mask, or interrupt word 
to be placed in the GCA register. 


PRINTED IN U.S. AMERICA 3000276 
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TAG = 1 


INDIRECT REFERENCE WORD 


Parity! 
| 51 


46 - Environment bit: Bit 46 = 0 indicates an IRW. (46 = 1 
Indicates SIRW) 


13 = 0 - Address couple: Selects D register (according to current 
program level as indicated by rLL) and 
provides index value (see below) 


PROGRAM LEVEL PROGRAM LEVEL 
0-1 


o-3 


PROGRAM LEVEL 
0-7 


NOTE: The bit order of the LL field is inverted 


PRINTED IN U.S. AMERICA 5000276 
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BACEINGH so|MGNI5| a 199] SEFEP 1 
[asl ol oof ool oo ool od sel ol ol ol 


46 - Environment bit: Bit 46 = 1 indicates an SIRW, (46 = 0 
indicates 1RW) 


45 => 36 - Stack number: The number of the stack containing the 
referenced word 


35 => 20 - Displacement field: This number, added to the stack base 
address, addresses a MSCW, 


13 - Always 0 for SIRW 
12 => 0 - Index field: This number, added to the address of the 


MSCW, addresses the referenced word. 


(Absolute address of the referenced word = BOSR (as specified by 
STACK NO) + DISPLACEMENT + INDEX FIELD) 


PRINTED IN U.S. AMERICA s000276 
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TAG = 2 


DOUBLE PRECISION OPERAND 
First Word 


M - Sign of mantissa - | = negative, 0 = positive 


E ~ Sign of exponent - | = negative, 0 = positive 
4h => 39 - Exponent, least significant portion 
39 => 0 - Mantissa, most significant portion 


Second Word 
Tag = 2 


47 => 39 - Exponent, most significant 


38 => 0 - Mantissa, least significant portion 


PRINTED IN U.S. AMERICA §000276 


4-26 


BURROUGHS - 8 6700 HANDBOOK 


TAG = 3 


MARK STACK CONTROL WORD 


rari] 
1 51} 


Tag 


tL 


OF 


Peete go al 


3 


Different-stack bit: 1 = different stack, 0 = current stack 
Environment bit: | = active MSCW, 0 = inactive MSCW 


Stack-number field (number of the stack from which PCW was 
obtained) 


Displacement field - locates MSCW at prior lexicographical 
level 


Value bit: 1 = operation must continue, 0 = operation to be 
restarted 


Lexicographical level of procedure being entered 


Stack history field - locates preceding MSCW (previous "'F”' 
register setting) 


PRINTED IN U.S. AMERICA $000276 


BURROUGHS - B 6700 HANDBOOK N=2] 


TAG = 3 


RETURN CONTROL WORD 


PSAOF| sof a 
Cm 


Tag 33 

ES - External sign flip-flop 

) - Overflow flip-flop 

T - True/false flip-flop 

F - Float flip-flop 

TFOF - True/fatse flip-flop occupied flip-flop 
PSR - Program syllable (0 thru 5) 


32 => 20 - PIR - index to the program base register 
N - 1 = control state, 0 = normal state 


LL - The lexicographica! teve} of the calling procedure (at 
procedure entry) 


13 => 0 ~ SD INDEX - segment descriptor index - If bit 13 = 0, add 
value specified by bits 12:13 to D{0];. 7 
if bit 13 = 1, add value specified by bits 12:13 
to o[1]. 


PRINTED IN U.S. AMERICA s000276 


4-28 BURROUGHS - B 6700 HANDBOOK 


TAG = 3 


TOP OF STACK CONTROL WORD 


Tag - 3 

Es - External sign flip-flop 

OF - Overflow flip-flop 

T - True/false flip-flop 

F - Float flip-flop 

DSF - Delta S-register field (value of rS displacement above B0SR) 
N - Normal-control state flip-flop; 0 = normal 

tt - Lexicographic level 

OFF - Delta F-register field (value of rf displacement below r5) 


PRINTED iN U.S, AMERICA 5000276 
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TAG = 3 


SEGMENT DESCRIPTOR 


P - Presence bit: |} = present, 0 = absent 


c - Copy bit - 1 = copy, 0 = MOM (original) 
39 = 20 - Length of program segment (in words) 


19 = 20 * (bit 47 = 1) main memory address, or 
(bit 47 = 0 and bit 46 = 0) disk address, non-present 
segment, or 
(bit 47 = 0 and bit 46 = 1) absolute memory address, original 
program segment descriptor 


PRINTED IN U.S. AMERICA 5000276 
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TAG = 3 


PROGRAM WORD (CODE) 


SYLLABLE! SYLLABLE 3 SYLLABLE 5 
pass ay ° fea 2 pa i ick ace LLABLE ee en 


PRERRERR rere 


Syllable Format 
(Syllable 0-5, depending on PSR Contents) 


Syllable Decode Table 


(BITS H & G) Syllable # of 
Identification Syllables 


Value Call Brings an operand into 
the stack. 


Name Cal? Brings an IRW into the 
stack, 


Other Operators Performs the specified 
operation. 


PRINTED IN U.S. AMERICA 5000276 
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TAG = 4 


STEP INDEX WORD 


Tag 5 

47 => 36 - Increment: Value to be added to current value field. 

35 => 20 - Final value: Value used to terminate the iteration loop. 
19 => 16 - Must be 0 for SIW. 


15 => 0 - Current value or count. 


PRINTED IN U.S. AMERICA 5000276 
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Tag -5 

P - Presence bit: 1 = present, 0 = absent 

c - Copy bit: 1 = copy, 0 = MOM (original) 

' - Index bit: 1 = Indexing has taken place, 0 = indexing 
required 

s - Segmented bit: .1 = segmented data, 0 = non-segmented data 


(segment size = 256 words) 
R - Read-only-bit: 1 = read-only, 0 = read or write 
42 => 4} - Must equal zero 
D - Double precision bit: 1 = double, 0 = single precision 


39 => 20 - (bit 45 = 0) length of memory area, or 
(bit 45 = 1) index value 


1g => 0 - (bit 47 = 1) main memory address, or 
(bit 47 = 0) disk address 


PRINTED IN U.S. AMERICA $000276 
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TAG = 5 


STRING DESCRIPTOR (NON-INDEXED) 


Tag a5 

P - Presence bit: 1 = present, 0 = absent 

c - Copy bit: 1 = copy, 0 = MOM (original) 

1 ~ Index bit: 1 = indexing has taken place, 0 = indexing 
required 

Ss - Segmented bit: 1 = segmented data, 0 = non-segmented data 

R ~ Read-only bit: 1 = read only, 0 = read or write 

SZ - Character size: 100 = 8-bit, O11 = 6-bit, 010 = 4-bit 


39 => 20 - Length of memory area (bit 45 = 0), or 
39 => 36 - Byte index (bit 45 = 1) 
35 => 20 - Word index (bit 45 = 1) 


19 => 0 = (bit 47 = 1) main memory address, or 
(bit 47 = 0) disk address 


PRINTED iN U.S. AMERICA 5000276 
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TAG = 7 


PROGRAM CONTROL WORD 


Tag -7 

45 => 36 ~ Stack number containing PCW 

PSR - Program syllable (0 thru 5) 

32 => 20 - PIR - index to the program base register 

N - 1 = control, 0 normal state 

LL - The lexicographical level of the procedure being entered 

13 => © - SD INDEX: segment descriptor Index - If bit 13 = 0, add 
value specified by bits 12:13 to D[0] 


(MCP Code). If bit 13 = 1, add value specified 
by bits 12:13 to D[I] (User code). 


PRINTED IN U.S. AMERICA 5000276 


SECTION 5 


SECTION 5 — CONTENTS 


SECTION 5. INPUT/QUTPUT DESCRIPTOR FORMATS 
Descriptor Formats (Simplified). . . 


Card Punch... 2... or ig Siar gira: Seis! 
tow. 2 2s ile Galen he Si anal ats: 
Result Descriptor Goo fenoe : 

Card Reader... 2... ay tt. ta ca, ese a 
WOW... wee Ge ye eae ese ne 
Result Descriptor ...... « 

Disk File....... BRE a: coe tee. Ue 
HOW. 2. 2 eee CPE ak Oe eer rae 
Result Descriptor ...... ‘i 

Line Printer. .... 4 ee 
(OCW. we ee ere) 
Result Descriptor... ..... 

Mag Tape... - 2. eee ps oad 
WOCW. 2 we ee ets 
Result Descriptor . ae 

Paper Tape Punch... 2... wee 
HOCDW . 6 ww wee eww ee 
Result Descriptor. ......- 

Paper Tape Reader. ........- 
WOCW . ww ee ew ee we ew et 
Result Descriptor. .......5 

Single Line Control, . 2... eee 
WOCW. 2 we eee we wee 
Result Descriptor ....-..-, 


Multiplexor Command Data 


Data Register... .. 
Unit Modifier Bits... 
Unit Designate Decoding. 


Configuration Instructions 


Configuration Chart. . 


Min-Term Group/Unit Designate Table. ase 


Register Format 
Command Register... 1 ee ee ee 
Multiplexor Command Register 


oe 


Character 


. 


. 


PCC, Exchange, and Vector Tables . . 


Adapter Locations. . . 


The terms "Multiplexor'' and "1/0 Processor’! are synonymous, 


Counter 


Pwr 
NH — OWS ONY OM EWWR = 


mu 
erie) 


11? stp pet oe 


AS sa ct So fee ae 
SCWKOWVDOVW YARN PwwW 


wu 

RY 

Youu wma 
~ 7 

RN 

Aw 


VOINSANY 'S'N NI G3LNIdd 


922000$ 


1/0 CONTROL WORD (10CW) 


a MBPST35| of al af uw) el ul ol 
tlre oii [ul aol ol a 

SALFRITEL so Um ost an rah asl | 
Pl MBlPEL ol al ol od lal lo 


STANDARD 
CONTROL 


INITIATE 1/0 - FUNCTION WORD (rA) 


1/0 CONTROL WORD EXTENSION (ICWE) 
Lol 


1/0 AREA DESCRIPTOR (rB) 


I RB K aid is 
wb 
20 rege 


% 
= = Eat 
, oe 16] 12] 3] 4 


PC coe! me 


(G31dITdWIS) SLYWAOS YO1dIDSIG 


SLYWUOd AOLdIYDSIG LNdLNO/LNANI 


§ NOILD3S 


MOOPGNVH 0029 @- SHONOUING 


VOINANY ‘S'R Ni GALNIHd 


92z000¢$ 


€ARD PUNCH 


(TYPE = 11) 


1/0 CONTROL ‘WORD RESULT DESCRIPTOR 


STANDARD ERROR: 


TOCW/RESULT DESC. BITS 
MULTIPLEXOR BITS 
PERIPHERAL CONTROL BITS 


S567 06 bs esi ez 717 Talon esse 7454 51 | 
Penwserese 3 4 
| 


PUNCH EBCOIC (from EBCDIC) 
PUNCH BCL (from INT. BCL) 
PUNCH BCL. {from EBCOIC) 


Ve Aunittary 

2. TY Type 
O* Model 1 
t= Model It 


[Memory Access Error 


HONAd dyuvd 


en 


WOORANVH 0029 a - SHONOING 


VOIMSNY SN NI GaLNIdd 


94220005 


BK 


39 
fo, Sl Te 


Vl dal a 


Oa) [SATFSITHIO so! 
Q. rae SI al of a alld 


STANDARD UNIT CONTROL 


CONTROL 


46 => 36 Standard Control Field 


35 => 0 Unit Control Field 
32: Stacker 
0 = Primary 


1 = Auxiliary 


Result Descriptor 


28 


17 


ERROR FIELO 


Memory Address 

Character Count (in binary) 
Unit Number 

Error Field 

0081 = Punch Check 


02C1 = Memory Access or Parity Error 


HONNd dYuvd 


MNOOGGNYH 0029 @ - SHONCAING 


£-$ 


VOIMANY “S°N NI O3LNIdd 


9420006 


CARD READER 


(TYPE = 9) 


1/0 CONTROL WORD RESULT DESCRIPTOR 
STANDARD ERROR, 


UNIOUI 
RESULT IPTORS 


Notes: 
|. Ef more thon | punch ino column, In Flows | => 7 
2. Only If | Drvalld Character ond that one In COLUMN 4. 


yadvayd avo 


47S 


NOOGINVH 0029 @ - SHONOAING 


VOIMSWY “S°N NE OZANIUd 


9220006 


STANDARD UNIT CONTROL 
CONTROL 


46 => 36 Standard Control Field 
42 => 4} 


0 O = READ BINARY (6-bit tnto 6-bit) 


0) 1 = READ EBCDIC (into EBCDIC) 
1 0 = READ BCL {into INT. BCL) 
1 


1 = READ BCL (Into E8CDIC) 


35 => 0 Unit Control Field 


Result Descriptor 


ERROR FIELD 


47 => 28 Memory Address 
27 => 25. Character Count (in binary) 
24 => 17 Unit Number 
16 => 0 Error Field 
0081 = Memory Access Error 
0101 = Read Check 
‘0281 = Validity Check 
0381 = Read Check & Validity Check 


0401 = Control Card 


yadvad duva 


WOOCRONVH 0029 @ - SHONOWINEG 


S-§ 


VOIMANWY ‘S°N NI GALNIYd 


922000¢ 


DISK FILE 
(TYPE = 1, 3, 33 or 35) 


TOCW/RESULT DESC, BITS 


100 - 
1ist-4 
2, Me MAINTENANCE SEGMENT 


‘pieinbh/h aint 
46 45 44.4342 41 40 99 30 37.36) 


i) 
Pe 
ist] 
i5_2 
is 9} 
[29] 


UNIQUE 


RESULT DESCRIPTORS 


‘311d WSIG 


9-5 


NOOGGNVH 0029 @ - SHONOUWING 


VOINSNY 'S°N NI G2LNIdd 


9220006 


Result Descriptor 


oe 
TAG 
STANDARD UNIT CONTROL ERROR FIELD 
CONTROL 
46 => 36 Standard Control Fleld 47 => 28 Memory Address 
27 => 25 Character Count (in binary) 
35 => 0 Unit Control Field 24 => 17 Unit Number 
25 => 0 = Disk Address 16 => 0 Error Field 
(in BCD) 
008! = Memory Access Error 
0101 = E.U. Busy 
0203 = Write Lockout 


0281 
8001 


= Parity Error 


Timeout 


“311d ASIC 


+ 


AWOOSAGNVH 0029 @ - SHONOBING 


L-S 


VOIMANWY ‘S"N NI GALNIYd 


922000¢ 


LINE PRINTER 
{TYPE = 6, 7, 38 or 39} 


TOCW/RESULT DESC. BITS 
MULTIPLEXOR BITS 


PRINT BCL (from INT. BCL) 


RESULT DESCRIPTOR 


0 29 28 27 26 


sseves cs cqesez 7776 rise saseM eo | 
st 


UNIQUE 
RESULT DESCRIPTORS 


SN | 
ba oo COR 


YSLNIYd JNIT 


MOOGGNVH 0029 g - SHONOWINE 


a-S 


VOIMSNV “SN NI GaLNlud 


9220005 


[| MA PRSSISS, 
area 


STANOARD UNIT CONTROL 
CONTROL 


46 => 36 Standard Control Fleld 


35 => 0 


Unit Control Fletd 


35 => 32: yeeet to SKIP to 


0+ 11 only) 


31 => 39 : Spacing 


0 
te) 
t 
1 


0 = No Space 
1 ™ Single Space 
0 = Double Space 


1. = Double Space 


ad 


‘Result Descriptor 


‘TAG 


Ee 


47 => 28 
27 => 25 
24 => 17 


16 => 0 


ERROR FIELD 


Memory Address 

Character Count (In binary) 
Unit Number 

Error Field 

0181 = Bit Transfer Error 

0281 = Buffer Parity Error 
O48t = Print Check/Code Parity 
0801 = Low Paper 

1001 = End of Page 


UBLNIYd ANIT 


NOOGANVH 0029 @ - SHONOBING 


6-5 


VOINaWY “SN NI O3LNIdd 


9220006 


MAG TAPE 


(TYPE = 13, 14 or 15) 


‘T-TRACK: 


‘9-TRACK' 


EITHER 


‘TOCW/RESULT DESC. BITS 


1/0 CONTROL WORD 


RESULT DESCRIPTOR 


6 45 4443542 41 40 39 38 37 


STANDARD ERROR 


6{I _N] 353435 32 31 3029 28 2726} 


iss e2nos 7 


MULTIPLEXOR BITS: 


51 66 65 64 63 62 6) 


CJ 


L 
v0 00) 


UNIQUE 
RESULT DESCRIPTORS 


PERIPHERAL CONTROL BITS 3 
READ BINARY (6-bit into 6-bit) a) TF} g lo 290 ooP $8 EOF BOT LB] Short Block (RG before WC*O} 
READ BCL. (into INT. BCL. (1 OMB io 240 ODP $8 EOF BOF LB] End Of File (Forword or Backward) 
READ BCL {into EBCOIC) i of Mg g gio 210 gp9 
READ E@CDIC(into EBCOIC) Lt we lO 250 D SB EOF BOT LB Beginning OF Tape (Bockword) 
WRITE BINARY (6-bit from 86-bit) 0 00 0 3 rrr WL EOT ‘write Lockout 
WRITE BCL (trom INT, BCL) 0 10 0 o¢6fo 000P wL0 E0T . 
WRITE BCL (trom EBCOIC) o 1t 0 @ Josfo oDDO f 
WRITE EBCDIC (trom EBCOIC) o 411 0 6 Josjo pode 
ERASE a EE eS CC) CR 
READ (8-bit nto B-Dit) i} oOim@ SOF0 20 OoOoICTTT 
WRITE (8-bit from 8-bIt) o ot 0 @ fo6fo odoo?t 
ERASE as Z CO ee OE) (2 are 
REWINO ol t foo 
‘SPACE ra @ jo 8]0 Ooo P 
WRITE TAPEMARK o fo 61 0 2 
f Density: 00» 800 BPI, 01:56 BPI 
is eee omens Ses ie —_ ee }s2008PE, IstGOOBPL 


Pp a ong Bick 1160 before IRC! 
Ma Memory Access Error 
FEE ia Parity Error 
er Blank Tope Timeout 


ddVi OVW 


MOOSANVH 0029 @ - SHONOUENA 


o1-S 


VoOIuanY “S°N NI G31LNIYd 


922000¢ 


lOcW 


O,9 

Ke) 

TAG 
STANDARD UNIT CONTROL 
CONTROL 


46 => 36 Standard Control Field 
35 => O Unit Control Field 
33 32 31 30 : Density, Parity (Peripheral Controls) 


Unit Selected, Even 

Unit Selected, Odd 

800 BPI, Even (7-Track only; I1) 

800 BPI, Odd (7-or 9-Track; {1 or IV) 
556 BP{, Even 

556 BPI, Odd } (7-Track only; t1) 
200 BPI, Even 

200 BPI, Odd (7- or 9-Track; I! or fV) 
None 

1600 BPI, Odd (9-Track P.E. only; V) 


tei ee ieee ==) 
—----oc00000 
—--c0-—-ccoo0 
—-Oo-Oo-0o-0-0 


28 + 26 = CRC: Track in error, or to correct 


23 + 16 = Blacks to Space (in BCD) 


Result Descriptor 


ERROR FIELD 


28 Memory Address 


25 Character Count (in binary) 


17 Unit Number 


0 Error Field 


0001 * Long Block 


0081 
0101 
0201 
0401 
oc8l 
0081 
0&8! 
2001 
4001 
8001 
8101 


Memory Access Error 

End of Tape or Beginning of Tape 
Write Lockout or End of File 
Short Block 

Parity Error 

Parity Error & End Of Tape 

End Of File & Parity Error 
Non-Present Option 

Rewinding 

Blank Tape Timeout 

Beginning Of Tape & Blank Tape Timeout 


adVL OVW 


NOOGGNVH 0029 § - SHONOUING 


tl-$ 
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9220006 


, 3OCW/RESULT DESC. BITS 


PAPER TAPE PUNCH 


(TYPE = 5) 


1/0 CONTROL WORO RESULT ORSCRIPTOR 


STANDARD ERROR 


WSR 9 87 
SSOTOE OS 860DEE T7TE TSE SUBS TASC 
[_i2 io 9 676 8 4] 


eS a 
Ce eee eee 
OR CO) | 
4 8h ! 
[| 
SI aes eee 


Le 
363453 32 31 3029 26 27 26] | 


MULTIPLEXOR BITS 
PERIPHERAL CONTROL BITS 
PUNCH BINARY(6-bit from6~bit} 


UNIQUE 
RESULT DESCRIPTORS 


PUNCH BCL (from INT. SCL) 
PUNCH BCL (from EBCOIC) 


GENERAL 
RESULT OESCRIPTORS 


Low Tope 
‘Short Block 


4. If Frome Size #0 then oll zeroes, else 
It Frame Size*{ then off ones. 


(Stop by PUNCH 
before WC*0) 


HINAd AdVL YadVd 


Z-S 


NOOGGNVH 0029 € - SHONOUING 
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9220006 


STANDARD UNIT CONTROL 
CONTROL 


46 => 36 Standard Control Field 


35 => 0 Unit Control Field 


35 => 34: Punch Character Size, Parity 
22 =? sh: Punch Character Size, Parity 


0 
0 


1 
i 


0= 7 Info bits & | Parity bit, Even 


1 = 6 Info bits 6 1 Parity bit, Odd 
(Stop Codes & Paper Tape Translator are enabled) 


O = 8 Info bits, No parity 


1 = Invaltd 


Result Descriptor 


47 => 28 
27 => 25 
24 => 17 
16 => 0 


Memory Address 

Character Count (in binary) 
Unit Number 

Error Fleld 

O10 = Low Tape 


0401 = Short Block 


ERROR FIELD 


HINNd 3dVL Yadvd 


- sHONOBING 


NOOGGNVH 0029 @ 


€1-$ 
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PAPER TAPE READER 


(TYPE = 4) 


1/0 CONTROL WORD RESULT DESCRIPTOR 


STANDARD ERROR 


6 45 4443.42 41 40 39 36 37 36fT N35 3433 32 31 30 29 28 27 26| 


TOCW/RESULT DESC. BITS 16 15 1415 2 11 10 9 8 716 8 4 3 2 1 Of 
MULTIPLEXOR BITS SI 66 65646362 61 605914 BI} 155.87 86 65 64.63 82 77 76 75/52 53 56 7454 SI UNIQUE 
PERIPHERAL CONTROL BITS | dG aT CRESULT DESCRIPTORS 


READ BNARY(G-UNIOG-ON [To Ow O 6 Of OfO1 eT 
READ EBCOIC (8-bit Into8-bit) O1MPO  @ | Ime E0T. 
READ BCL (EXT. BCL into INT.B Lowo @ | [MP 
READ BCL( EXT. BCL ino EBCDIC) Timo. @ | j 

| 


REWIND. Baginning Of Tape 


SPACE BACKWARD 
SPACE FORWARD 
TEST 


GENERAL 
RESULT DESCRIPTORS 


Memory Access Error 
Parity Error 


(Stop by Reader 
Short Block ‘before C20) 


YadVIN AdVL YAdvd 
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9220005 


1OcWw Result Descriptor 


gee He 


ECRUERErEEEE ie 
™% 8] 34 woe a id i PRLBY, 


% 


Aided le aie 

[2s hee oe HS eat Hoe! 

m STANDARD UNIT CONTROL ee ERROR FIELD 
CONTROL 

46 => 36 Standard Control Field 4] => 28 Memory Address 


27 => 25 Character Count (In binary) 


24 => 17 Unit Number 


35 => 0 Unit Control Field 
16 => 0 Error Field 


35 => 34: Reader Character Size, Parity 0081 = Memory Access Error 
0 07 Info bits (Bit 8:=0), Even 0281 = Parity Error 
6 1 = 6 Info bits, oad 0401 = Short Block 


(Stop Codes 6 Paper Tape Translator are enabled) 
1 0 = 8 Info bits, No Parity 


1 1 = Invalid 


NOOEGNVH 0029 @- SHONOWING 
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SINGLE LINE CONTROL 


(TYPE =2) 


1/0 CONTROL WORD RESULT DESCRIPTOR 


STANDARD ERROR, 


TOCW/RESULT DESC. GITS 45444342 4140 59 8 57 SAT A) 
MULTIPLENOR @ITS [Sr eseseaesexc 6ossa of _——__feseree en oaasar?176 79 oeiaue 
PERIPHERAL CONTROL OTS |_| S| SS RESULT DESCRIPTORS 


READ EBCOIC 


WANTE E@coic | ° 
Test 
: GENERAL 
Notes, a ie RESULT DESCRIPTORS 
|. ‘ready to receive Memory Access Error 
Overflow(NoETX betore WC=0) 


JOSLNOD 3NI1 S7T9NIS 


91-5 
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9420006 


STANDARD 
CONTROL 


UNIT CONTROL 


46 => 36 Standerd Control Field 


35 => 0 


Unit Control Fleld 


Result Descriptor 


a eT a PRPY 
Cy Be ee, 
2, PEt PRES 
TAG \ fi 


ERROR FIELD 


47 => 28 Memory Address 
27 => 25 Character Count (in binary) 
24 => 17 Unit Number 
16 => 0 Error Fleld 
0009 = Not Ready to Receive 
008) = Memory Access Error: 
0281 = Parity Error 
Okt = Control Message 
0801 = Overflow 
8001 = Timeout 


TONLNOD ANI JTONIS 


NOOSANVH 0029 -@ - SHONOVING 
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CDR FORMAT 


MULTIPLEXOR COMMAND DATA REGISTER 
FORMAT 


DATA T 
REGISTER | 501/47 T 32 
(D000 -» 0051) | 49 


[51 ][se 


fis 


l { 

COMMAND | UNIT | 
REGISTER DESIG- 
(cosi—rciis) | nate | 
| 24 


MEMORY 
ADORESS 


Command Register 


C051 thru C058 = Error field 

51 = Attention flag, set by bit 45 of 1/0 
control word. 

52 = Memory parity error if true. 

53 = Memory address error if true. 

54 = Channel busy when true, 

55 = Memory protect error when true. 

56 = Descriptor error when true. 

57 = Card read validity check when true. 

58 = Set to indicate service cycle output 
time. 


C059 thru C067 = Control/UD field 
59 & 60 = Tag control bits. (see note) 
61 = Forward/reverse bit. True for reverse 


operation, 
62 = Memory protected write takes place when 
true. 
63 = Free length. True for 8 bit; false for 
bit. ij 


64 = Translate bit. True if MPX translator is 
used. False when translator is bypassed. 

65 = True for memory access inhibited. 

66 = 1/0 bit. True for Input (Read). 

67 = When true, indicates information transfer 
is complete during 1/0 operations. 


€068 thru C071 = Four bit character counter (bit 68 is extension bit). 
072 thru CO91 = Length of buffer area/result descriptor. 


c092 thru C11! = Memory address. 
C112 thru C1i9 = Unit designate. 


PRINTED IN U.S. AMERICA = 5000276 
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CDR FORMAT 


NOTE: Bits 59 and 60 are set by bits 36 and 37 of the 1/0 contro} 
word, They have the following meaning - 


59 60 

it) Q = Store single precision tags. 
1 1 = Store double precision tags. 
q Q = Store program tags. 

(0) 1 = Tag field transfer. 


Multiplexor Command Register Character Counter 
TAG 81T TIME 


MAM EWN-Oo 
eCO-——--c00 
Oum4CO-~oo 


*During counts ? thru 7 C0680 for forward operation C068=1 for re- 
verse operations = Indicates a 0 or | state. 


Data Register 

0051 = Parity bit.* 

D050 thru DOAB = Tag bits. 

DO47 thru D000 © Information bits In either 6 bit or 8 bit character 
lengths. 

*Parity bit does not go to SPM, 


UNIT MODIFIER BITS 


MPX © UNIT MODIFIER OUTPUT OCTAL 
INTERNAL 


cower vo. [wos [uno [ unee T unoa [yor | TAG 6 KEY" 


wet eH HH OOOOH HS cCOODoCOSOO 


~HODOOOnwe HH Kew OOOO —- ~~ 
POCO CoH HHO OH oOH~ 
O-0-0-C- eo -0-0o~O~oO- 


4 
0 
0 
’ 
t 
1 
1 
0 
Qo 
1 
1 
, 
1 
0 
te) 
te) 
0 
tt) 
() 
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UNIT DESIGNATE DECODING 


UNIT DESIGNATE DECODING 


UNIT DESIGNATE 
NO. BITS COS9- 
066-FROM 10CW 


COMMAND DATA REGISTER 


DECODED INTO 
ONE OF 24 
IMIN-TERM GROUPS 


CHANNEL DESIGNATE 
1 AND 11 CARDS 


CHAN. DES. | 6 II CARDS 


CHANNEL DESIGNATE 
(11 CARD 


GROUP CONTROL 
CARDS | & II 
(GROUP | = CHANNELS 11-20; 
GROUP 11 = CHANNELS 1-10) 


UNIT MODIFIER 


CHANNEL SELECT 


Logic 
P.C. ENCODER JOENTIFY PERIPHERAL TYPE FOR 
CARDS 1/0 CONTROL BEING ADDRESSED 
DECODE UNIT 
DESIGNATE, IDENTIFY 
PERIPHERAL , 
CONTROLLER PERIPHERAL UNIT 


DES1GNATED 
‘UNIT 


PRINTED IN U.S. AMERICA 


COR KO 
BIT CO66=17 | 


UPPER 128 MINTERMS | LOWER 128 MINTERMS 


EACH MULTIPLEXOR SERVICES 128 WINTERNS, 
MPX 1S DETERMINED BY INTERNAL JUMPERS ON 


EACH MIN-TERM (256) JUMPERED 
TO ONE OF 20 INTERNAL CHANNELS, 
(CHANNEL I=HIGHEST, 20=LOWEST PRIORITY) 


Yes 


OUTPUTS UMO-UM5 TO KEY, 
LINK, AND TAG REGISTERS! 


DECODE KEY REGISTER AND 
SELECT PHYSICAL CHANNEL 


ASSOCIATED W/CONTROLLER 
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MPX CONFIGURATION 


CONFIGURATION INSTRUCTIONS 


PCC Cabinet 


Enter type of peripheral control in Column A of configuration chart. 
Enter MPX Internal priority assignment in Column B (1-20). 


Channel_Assignment 


Enter 2 X priority in Column D. 

Enter 2 X priority -1 In Column F. 

Jumpering on the four cards ts taken from Column € to 0 and Column E 
to F. 


Group Assignment 


Enter the group assignment for each control In Column C. 

When selecting a unit designate minterm from the min-term group/unit 
designate table (there are a total of 256 minterms possible), the 

lower group (left colum) ts automatically selacted if no jumper is 
Installed in the location shown. To switch the selection to a group 
within the upper 128 minterms, install the appropriate jumper in the 
plug-ons for the card locations shown in the table. 

This table also shows the jumpers necessary to expand an 8 minterm to a 
16 minterm, 

Jumpering is dane on plug-ons provided with the four cards concerned 
with columns H and |. 

Enter from the table provided, the pin assignment per group in Column J. 
Enter 2 X priority in Column K (see notes 1 and 2). 


Note 1: Multiple group pads may only be used when it Is desired to 
expand two 10 sized groups to a 20 size group. Minterm group 
0-9 (128-137) may be combined with groups 16-25 (144-153) or 
48-57 (176-185). Minteem group 32-41 (160-169) may be combined 
with groups 48-57 (176-185) or 16°25 (144-153). 


Note 2: If a multi-control sub-system is to be implemented (i.e., con- 
trols common to the same exchange), the appropriate group pads 
{Col J) must be jumpered to each channel pad associated with 
@ channel within the multi-control group. 


Jumpering on the two cards Js taken from Column J to K. 


Ready Status 


Enter the exchange or PCC locations from PCC and Exchange tables in Col- 
umn Lor M, 

Enter from the Vector table the MPX location in Column N. 

Use pushpIn Jumpers on the backplane to connect from Column L or M to RN. 


PRINTED IN U.S. AMERICA s0002T76 


VOIUSWY SN NI G3LNINd 


92420006 


CAB | CON 


TYPE 


ARL 


| OBFH6/ FIO 


BUSY} COL | AGL 


DBHH8/ FHB 


V 


GRO SSIGN RD 
GROUP | CHAN 
MINTERM | JUMPERS | REQUIRED] PAD | PAD LOCATION 
Group | OBHF2/FINIDBHFO/FI6\o8F12 | CBKS || PcC/# | EXCHANGE 


MPX 


HDYD UoHDINByUCD 


NOILVYYNSIINOD XdW 


22-S 
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MPX CONFIGURATION 


ORG 


Min-Term Group/Unit Designate Table 


MINTERM GROUPS MINTERM ASSIGN UNIT CHANNEL, 
LOWER 128] UPPER 128 | GROUP UPPER JUMPERS DECODE DESIGNATE 
MINTERMS | MINTERMS |$1Z€ [DBHF2/DBFI DBFI2 /_DBHF4 
BF IZ 7 _ DB 
0-9 128-137 ie x 
Pro] ane Ser eae es 
3 192-199 8 


nN 
19 
NA 
(4 
I~ © 
in > 


208-22 16 
138 ? H Pg | | 
139 1 Pe a * 
Tho 1 K * 
Th} — L a 
Th? 4 se 
143 a N 19 x 
160-169 {| 10 | A * 
176-18 10 B [23 | * 
224-231 8 
224-2 16 
8 


| 


Ln nN) 
> 
io Co 
TO? 
jh> “YD, 
™~s 
Io 
Kamel 
nN 
oO} ~N 


1 
~ 
P| ONO] | ~~) 
Tale haley 
oN 
i 


60-63 188-191 
UNIT MINTERM GROUP 
& SIZEO | 16 SIZED 


GROUP GROUP. DBHF2/DBEI4 DBHFO/DBFI6 
6 6 Y 


*Note 1: Multiple group pads may only be used when It Is deslred to expand two 10 sized 
groups to @ 20 size group. Minterm group 0-9 (128137) may be combined with 
groups 16-25 (144-153) or 48-57 (176-185). Minterm group 32-41 (160-169) may 
be combined with groups 48-57 (176-185) or 16-25 (144-153). 


i 


240-247 240-255 


*Note 2: If @ multi-contro] sub-system is to be implemented (i.e,, controls common to 
the same exchange), the appropriate group pads (Col J) must be Jumpered to 
each channe) pad associated with a channel within the multi-control group. 
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MPX CONFIGURATION 


PCC, Exchange, and Vector Tables 


et bs 


aU aa 


LL 
oH lel 
a= I 


me 


4X 


HE o 
pears 


[id - 
So 
Eb 
o 
w 
> 


io 
iS 
od 


— s 


2 seeded 
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MPX CONFIGURATION 


Adapter Locations 


ATR 
“KBY. CARD 
PRIORITY LINK LOCATION 
OCTAL 
1 07 DBHF6 
2 06 DBUF4 
3 05 DBHG8 
4 04 pBJG8 
5 13 DBHFS 
6 12 DBJF6 
7 v DBHGo 
8 10 OBJFS 
9 27 DBHG2 
10 26 DBJGO 
W 17 DBHGA 
12 16 DBJG2 
13 15 DBHHO 
14 14 DBJHO 
5 23 DBHH2 
16 22 DBJH2 
17 21 DBHH4 
18 20 = OBJH4 
19 25 DBHH6 
20 24 DBJH6 
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HARDWARE INTERRUPTS 


SECTION 6 — CONTENTS 


SECTION 6. HARDWARE INTERRUPTS 
Presence Bit Interrupt Chart... 2... ee ee tee 
Stack at Interrupt Procedure... 2... ee ee eee 
Stack Format Prior to Calling the Interrupt Procedure. 
Stack Format After Entering the tnterrupt Procedure. . 


PU eae ence, Cer ee Boieinie tee Be ee aseers hee ot Mo 


Scan Bus Priority Control. . 


The terms ''Multiplexor’ and 1/0 Processor" are synonymous. 


VOIMAWY “S°N NI O3BLNIUd 


922000¢ 


Presence Bit P2 Returning | PIR,PSR Software 
Interrupt Condition Operator | New RCW Function 
{bit 46) 
Stack Vector Data] (1) IRW Interrupt] 0 Sh 2) Make stack or 
Descriptor during (stuffed) | 1D stack vector 0 
data reference present Zz 
m 
(2) IRW Interrupt Return S, (4) un 
bata (stuffed) | 1D _| 5 
Dependent |Data Descriptor (1) Data Interrupt Exit S, (4) | Search stack for la’ 
during data Descriptor | 1D copies of not om 
reference (copy) present data de- o 
scriptor, make 4 
(2) Data Interrupt Return Sy (4) original Mom and — 
Descriptor | 1D coples present, = 
(copy) return data Z 
descriptor where m 
noted, tad 
Stack Vector or = Data Interrupt Exit From = 
Stack Vector Data Descriptor | ID RCW/PCW ~~ 
Descriptor during (copy) ~~“ 
display update 0 
Procedure 
Dependent Segment < Segment Interrupt Exit From Locate segment <= 
Descriptor Descriptor | ID RCW/PCW |descriptor (Mom) > 
(copy) via copy in Po; na 
address field of = 
copy points to Mom. 


(1) Value Call or Enter 

(2) All operators except Value Call, Enter, or Move Stack 

(3) RT blt is packed in the tnt. 1.0. (P}) 

(4) 5, indicates the PIR and PSR point to current operator sy! lable 


MOOSGNVH 0029 § - SHONOAING 


SIdNYYILNI JAVMGYVH 


g NOiLDas 
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HARDWARE INTERRUPTS 


STACK AT INTERRUPT PROCEDURE 
Stack Format Prior To Calling The Interrupt Procodure 


O@JECT PROGRAM CODE 


OBJECT 
PROGRAM 


STACK PER PIR PSR 


OBJECT 
PROGRAM 
DATA 


INTERRUPT HANDLING PROCEDURE CODE 


McP 
STACK 


OBJECT 
PROGRAM ic 
STACK 


PER 
PIR 
MCP Fon 
STACK 
; p[o 
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HARDWARE INTERRUPTS 


n OcP-1 

ny ‘DCP-2 

n OCP-3 

n. ‘DCP-4 

n External MPX 

n 1/0 Finish 

0 n Status Change 
720000 0 Processor to Processor 
Interval Timer 
‘Stack Overflow 
‘Invalid Index Inaccurate 
*Presence Bit PIR et al in RCW 


Sequence Error (Display update 
Programmed Operator 
Memory Protect 


Invalid Operation 


Syllable! Divide By ate 
xponent Overflow 
Dependent Exponent Underflow 


4 
8 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
oO 
0 
0 
0 
0 
0 
0 


Invalid Index 

Integer Overflow 

Base of Stack (r S$ BOSR) 
*Presence Bit 

Sequence Error (Display Update) 
**Segmented Arra 

Loop (instruction > 2 sec. 

Memory Parity Error 

Scan Parity Error 

Invalid Address 

Stack Underflow (r $$ r F) 

Invalid Program Word (Tag # 3) 


Alarm 


0 
0 
U) 
tt) 
ie) 
0 
0 
0 
9 
to) 
to) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(i) 
0 
0 
0 
0 
0 


CQOCADT[00D CD OC OOOO OC Olooolose 
COCDDOOEN—CODOCO OCC O|N—Ooloo 
R=“COCDDOCCOMEN—COOOOlOONICA 
COMEN=—|COCDCOCOWMLN—OIOCOIN —| 


PNNNNN- ee ae 


*Bit 46 (RT bit) may be 0 or | 
[See Presence Bit Interrupt Chart} 
**P2 contains 3-bit literal to indicate 
number of words in stock below MSCW. 
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EXTERNAL INTERRUPT 


EXTERNAL INTERRUPT 
PRIORITY 


SCAN BUS~ COMMON TO ALL CABINETS 


TOULNOD ALIWONd SNA NVIS 


SLdNYYSLNI JYVMddVH 
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MISCELLANEOUS HARDWARE INFORMATION 


SECTION 7 — CONTENTS 
SECTION 7. MISCELLANEOUS HAROWARE INFORMATION 


Console Display Control Translator Chart... 2... ee ee 7-1 
Disk uF les: 5 fo. i0 toes eka Bie? aS) Ree be al cee eS ce 7-4 
Storage Unit Characteristics abo ice et eb weg cee OS Brg es 7-4 
Disk File Lockout Charts 2. 2 eee ee eee ee eee 775 
Model JA-2 (20ms) Disk 2... ee ee ee ee ee 
Models 1C-3 and 1(-4 Disk ... Bo sere), Sy Mtg tee 7-6 
Model 2 (35ms, 180 Character) Disk rt ee eee 7-7 
Model 2 (20ms) Disk 286 2. 2... ee ee ee ee eee 7-7 
Disk File Optimizer 2... 2 2 ee ee ee ee ee ee 778 
Register Flow .....2 2006 Wi clew staal a atte: esa oe ee 7-9 
Documentatlon for Trouble Analysis . 2... 6 2 ee ee ee 7-10 
DFO Stack Format. ......+.6:5 
Scan Address Lines Format 
Sean Out Word Format... 6 2 ee ee ee ee Slay ase 
Scan In Word Format «6 wee eee ee et ee ee 
Report Status (Scan In). 2. 2 ee ee eee ee ee ee 
Electronics Unit Designate Group Numbers .. 1... 2. ee > 7-14 
EUD OFO/10M Conversion Table... 2.2 ee eee eee + 7-15 
EUD Code Options ........- Se oo Stet eite angie: Sehetee sae, JON 
Disk Address LimIltations . 2... 5 2 pee se eevee 7-17 
Multi-Radix Conversion Parameters 2... 6 ee ee ee 7-17 
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EU Interface... 6 6 2 ee eee 6 Sree, Jen ate of elas U9 
Data Communications Processor .......4-+- vee eee 7-20 
Word Structure... 1. ees eihe 6: wel epher ar ee rks se + 7720 
Basic Word Structure... 66 es ee ee ee ee 7-20 
Instruction Word Address Structure Sagi oe hevbas seine 7-20 
Instruction Half-Word Format... ees se eee 7-20 
OP Fleld Codes 2... ee ee ee ee ee ee ee FO 
Addressing . 2 6s ee ee ee ee th we ee ee 7-22 
AFlOld cee ee ee ee ee ew wee 7982 
BField . . 25 ee eee eens see ee 7°22 
CFleld ..e.-- ojo. § We'd, eodrvey es he Se} Sane AQT. 
Word Register Byte Address Format ae a ee ee 7-27 
indirect Address Format 2.2.6 ee ee ee ee ee F27 
Instruction Register Faults 2... ees eee ere ay Ay 
Format 2... ee ewe eee Sita ee ena, aoe see 7°27 
Commands 2 2 6 ee ee ee ee ee ee Sisc ecw ee 7228 
Address/Function Code Format re ee ee ed eee ee 729 
Scan Out Information Word . 2. 6 ee eee oo eee 729 
Branch Relative Conditions . 2... «se eee ee 7-30 
Shift MA Options ........ ties bce peu ai e+ 7730 
MA Concatenation .. 6... 6 eee ee ee ee oe eee P31 
Translate Operator A Field Codes... 2. ee eee eee e 7-31 
Adapter Clusters... 
Interrupts... 56. 
Commands . 2... > 
Oata Formats... 2. 6 6 2 ee ee wee 
EBCOIC Coded Data (Character) ..-- ++. ae ee FF4KI 
USASCI!I Coded Data (Character). ...-.-s a uargean ve TEA 
BCL Coded Data (Character) . 2... ee ee eee eee 7-41 
BAUDOT Coded Data (Character)... 2... eee ee ees TA 
PTT Code/6 Coded Data (Character), .... «> eee ee THe 
XS-3 Coded Data (Character)... ..-+2-+-- carry fat) 2 
Burroughs Numeric Coded Data (Character) oa 7K? 
Communication Line Character Formats... 2... 005 7-43 
Serial-By-Bit Character Formats. . 2... e+ + ee ee +. 7-43 
Comparison Register Flip-Flop Designations ......+.. 7-45 
Compare Bits (CF1 and CFO) Conditional Results... .. 7-46 
Carry Flip-Flop Chart. 2... 2.2 ee ee eee oe Teh? 
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SECTION 7) 


MISCELLANEOUS HARDWARE 


INFORMATION 
CONSOLE DISPLAY CONTROL TRANSLATOR CHART 


[4 
ad 
& 
a 
-z= 
Se 
gre 
et 
as 
aoz 
ow 
no 
aw 
=x 
= 


8 BIT 
INA 
REGISTER BITS 


CHARACTER 


REGISTER BITS 


EMOOWE ETH DYIEZOASLUP D> ERX>NDHKNMTNDORO TN 1 $A Oe 


—-O-0-0-08--c-0-0C-0-0-0-60-0-0-0-0-0-0-0~-0-0-00 
Oo--e0--c00~-90—--00—-00~-C9000--900-—-—-90—-—-00-—-oO- 
e00-—~-ceC000-—-—--SC9C000FK-—-S09008990-—---SC000-—--—-900 
ereco0cooOK—-STO0DOSCCO--COO CO O—--COSD OOOO ORK KR wR KH mH Oe 


eooa00--— 
eoog00o8 


ec0eoc090000 SH K—— eosco0esaaSo 
eoecocc0egc0 coo COCO Co OOO mee HK 
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SS 


CONSOLE DISPLAY CONTROL 


CONSOLE DISPLAY CONTROL TRANSLATOR CHART (Cont) 


EBCDIC 7 BIT ASCII 
INB CODE WITHIN CHARACTER 
REGISTER BITS |THE SHIFT REGISTER 


— |e 
~ole 
nN 


O-900—--~-00-00--50-— 
“~The we UD 


—-Oo-0-0-0-0-—-90-0-0-—]. 
IA @ eee WV toe 


Oee See oe Oo ea ee 
e---co--—--—-~c0o—-—=— 


= 
SoH 

(START OF HEADING) 
STX 

(START OF TEXT) 
ETX 

(END OF TEXT) 
EOT 

(END OF TRANS~ 

MISSION) 

ENQ (ENQUi RY) 

ACK (ACKNOWLEDGE) 

BS (BACK SPACE) 

TAB (HORIZONTAL) 

LF (LINE FEED) 

SET TAB 

FE (FORM FEED- 

MASTER CLEAR) 

CR 9 (CARRIAGE 

RETURN) 

S04 (SHIFT OUT) 

Si (SHIFT IN) 

LINE ERASE 

FS (FORWARD SPACE) 

RLF (REVERSE LINE 

FEED) 

HOME 

NAK (NEGATIVE 

ACKNOWLEDGE) 


ie) 
ci] 
t¢) 
t) 
te) 
0 
0 
0 
t) 
0 
10) 
0) 
0 
0 
0 
0 
0 
0 
0 


O (One aeson saa Soe Soe 


oo 
o °° 


e@ se0e00°o 
cooocoo 


° 


eo0o0co 
eo Gee00 


oo 


PRINTED IN U.S. AMERICA 5000276 


BURROUGHS - B 6700 HANDBOOK 7-3 


CONSOLE DISPLAY CONTROL 


CONSOLE DISPLAY CONTROL TRANSLATOR CHART (Cont) 


8 BIT EBCDIC 7 BIT ASCIE 


INA (NB CODE WITHIN CHARACTER 
REGISTER BITS REGISTER BITS THE SHIFT REGISTER 


GSA (GROUP 
SEPARATOR) 
*RSV (RECORD 
SEPARATOR) 
*US > (UNIT 
SEPARATOR) 


*RS replaces SO in Phase 1{ Console Display Control. 
US replaces $1 in Phase || Console Display Controt. 
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Avg. Trane. 
Rates in 
bytes/sec. 
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thru 60399, 
access to faces/tracks/zones is: 


the order 


F1/T00/21 + ¥1/T00/Z2 + F1/T00/23 + 
>P1/TO1/Z1 + FL/TO1/22 * Pl/T01/23 * 


+F1/T49/21 + F1/T49/22 + F1/T49/23 + 
“ *+PG/TOO/Z1 ... > F4/T49/23 > 

+F2/T00/Z1 ... + F2/T49/Z3 + 

+F3/T00/Z1 ... + ¥3/T49/23 + 

WIS/ ves + FB/ oue + POL vee + F/T vee 

* For IA2, order of access to faces 1s F1+F4+P2+F3+ 
P5+FU+F6+P7. 
Yor IC, order of accesa to faces ic 
FIOF2+93 ... FB. 


(ra yo” ¥3_ rs] P5_ Fé ¥7_ Fe! 
Be | p23 
50 tracks/face 


| pz 
50 tracks/face 


Iba 
50 cracks/face 


F3Z1_, F322, F3Z3 


9420006 


22] 
[+ [sso | sereo0]sasoo] so J o38 [103 [222] 139] 


1B 


"Order-of-access to the zone areas on the 4 faces is 


indicated by circled numbers for IIB2 and IIB4 units. 
Absolute disk address of the first segment in the 

zero track for the zone areas 
is shown for IIB2/11B4 in the 
left-hand "enclosure" and for 
I1B6 in the right-hand “enclosure”. J} 


1182/1184 IIB6 
ee pe 


F2 F3 


| 
| 
| 
> 

jo69900 979750 loee0d9 975900! 


Odd-nuabered zone areas are a OT | CE} °2) t 
“L" zones and contain tracks 00+49; 052200, 060150 052200 960100) 


even-nuabered "U" zones coatain 
tracks 50+99. | @eo | ae | 
pp3e4o0 944300 036400 044300] 


Order-of-access to faces is 
Fi-F2-P3-P4. The most rapidly [089600] 100400 
varying address component for 8 

IIB ie crack, followed by | 
face, zone area and disk. 


71 o© | ee ! 
pp22400 1029450 jo22400 029450! 


| ao | of 
Je20300 1016400 020300, presto, 
| 
| 
1 


a! ap | 
jo0e000 |605150 [000000 {005150 


S2YSHaPDIADYD yu, eBH10\g 


Said SIG 


SLINN 39VYOLS 3TI4 ASIC 


al 
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TSE a 
DISK FILE LOCKOUT 


Disk File Lockout Charts 


MODEL 1A-2 (20 ms) DISK 


SWITCH* STARTING ENDING ADDRESS 


ADDRESS ADDRESS LOCATED IN 


ooo000 030199 


000000 030199 First Su 


3 and 4 030200 060399 First SU 
5 and 6 060400 090399 Second SU 
7 and 8 090400 120799 Second SU 


9 and 10 120800 150999 Third su 


VV and 12 151000 181199 Third SU 


NOTE 


No more than 3 SU's may be connected 
to an EU; therefore, switches 13 thru 


20 are not normally used. 


181200 211399 
211400 241599 
241600 271799 


271800 301999 


* Switches must be used In pairs as shown, 


PRINTED IN U.S. AMERICA $000276 


7-6 BURROUGHS - B 6700 HANDBOOK 


DISK FILE LOCKOUT 


MODELS IC-3 and IC-4 DISK 


SWITCH STARTENG ENDING LOCKS OUT 
ADDRESS ADDRESS 


000000 555999 
000000 


027799 Ist. DFSU, Ist. disk 


027800 


055999 ist. DFSU, 2nd. disk 


055600 083399 Ist. OFSU, 3rd. disk 


083400 


141199 
138999. 
166799 
194599 
222399 
250199 
277999 
305799 
333599 
361399 
389199 
416999 


Ist. DFSU, 4th. disk 


111200 2nd. DFSU, Ist. disk 


139000 


2nd. DFSU, 


2nd. disk 


166800 2nd, DFSU, 3rd. disk 


194600 


2nd. DFSU, 4th. disk 


222400 


3rd. OFSU, Ist. disk 


250200 3rd. DFSU, disk 


278000 3rd. 


DFSU, disk 


305800 3rd. DFSU, 4th. disk 


333600 4th, DFSU, Ist. disk 


361400 


. OFSU, 


« disk 


389200 . DFSU, + disk 


, 
437000 444799 4 
— 


. DFSU, « disk 


444800 472599 
500399 
528199 


555999 


. DFSU, Ist. disk 


472600 


. DFSU, 2nd, disk 


500400 « DFSU, « disk 


528200 - DFSU, 4th. disk 
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DISK FILE LOCKOUT 


MODEL 2 (35 ms, 180 character) DISK 2B2 


(owitcH a STARTING [ ENDING ei LOCKS OUT 
te ADDRESS ADDRESS 
—— oe —4 

MASTER 0000000 1111999 Entire Bank 
lo 0000000 0111199 SU), Module A 
1 0111200 0222399 SU1, Module B 
2 0222400 0333599 sU2, Module A 
3 0333600 0444799 $U2, Module B 
lh 0444800 0555999 $U3, Module A 
5 0556000 0667199 $U3, Module B 
6 0667200 0778399 SUS, Module A 
7 0778400 0889599 su4, Module B 

0889600 1000799 $U5, Module A 


1000800 1111999 SU5, Module B 


MODEL 2 (20 ms) DISK 2B6 


SWITCH | STARTING ENDING LOCKS OUT 
ADDRESS ADDRESS 

MASTER 000000 837999 Entire Bank 

0 000000 083799 SUI, Module A 
1 083800 167599 SUI, Module B 
2 167600 251399 $U2, Module A 
3 251400 335199 $U2, Module B 
ry 335200 418999 $U3, Module A 
5 419000 502799 SU3, Module B 
6 502800 586599 SU4, Module A 
7 586600 670399 SuU4, Module B 
8 670400 754199 SU5, Module A 


9 754200 837999 | sus. Module B zal 
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LS 


DISK FILE OPTIMIZER 


DISK FILE OPTIMIZER 


Register Flow 


o 
« 
5) 
& 
2 
fy Fe 
4 « 
or s 
aa 2£ 
to} & 
xo Ss 
jas = 
(2) 
tae ‘O} 
C4 i) 
r=) < 
.S] 
« 
rs 


tf 

5|2 3 

ia 4 8 

Zlz g 

aja x 

oO @ 

aye 5 

ajo . 
$ 8 

ojw a 

z|= P 

4 

2 

a 

ts 

ce) 
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7 DISK FILE OPTIMIZER 
Register Flow (Cont) 


NEXT EMPTY LOCATION 
SCAN IN 


QUEVED CONTROL 
WORD REQUEST 


Qs 

eer ec oe a CT 
OR GME a oa 
1 ate —— 


SCAN IN 
REPORT REQUEST 


STATUS REPORT. FOR SCAN IN 


cae 


pean 
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DISK FILE OPTIMIZER 


Documentation For Trouble Analysis 


DOCUMENTATION FOR TROUBLE ANALYSIS 


T SWEETS —____ 

BACKWARD REFERENCE SEE CIRCLED 
FORWARD REFERENCE ———___4.5.6.9.10 | NUMBERS 
COMPONENT LOCATION. PN TYPE 7. 


BELOW 
TO FIND LOGIC DIAGRAM: 
USE DIA, NO TO TRACE 
SIGNAL BACK TO 
ORIGIN 
DIA SIGNAL 
MO. WAME 
pee 2000000K 
TO FIND SIGNAL ORIGIN 
TO TRACE SIGNAL TO ORIGIN 
USE O1A. NO. 


DIA BCKPLN CARD SiGt SIGNAL = CARD. 


PIN NO, PIN NO. NAME WAME PIN 
yNEK 50K a8o Ot [> HXKK KKK XK 


00K > 200K XXX XXX B XXXK XXX XX 


ORL yon Hn Ht Bp XXXKHKK XXX 
ono y)eC_ sen joe p XXX XXX 


LOGIC 
DIAGRAM 


FORWARD REFERENCING 
FIND SIGNAL NAME 
IN CIRCUIT LIST 


LOGIC DIAGRAM INDEX 


SEQUENCE cmeut 
BY CARD NBRJ BY CARD L.0¢} 


TO FINO HOW SIGNAL 
1S WIRED IN LOGIC 
DIAGRAMS CONVERT 
BACKPLANE PIN 
NUMBERS TO CARD 
LOCATION 
EXAMPLE: 
a PLN CARD 
IN on} 
ae LOCATH 
TO FIND LOCATION OF COMPONENT ON THE DC CARD 


KT CO ASY PARTS LIST 


TO FIND COMPONENT (PART NO. AND TYPE) 
LOCATE PN PARTS LIST CORRESPONDING TO 
THE LOGIC DIAGRAM NUMBER 
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AS 


DISK FILE OPTIMIZER 


DFO Stack Format 


47 28427, -22}21/20 16415 13)12 = 1] O/P 


eu su psP slp FIELD 


BITS 47 => 28 = Memory Link (ML) 


27 => 22 = Spare bits - Not used (SP) 
21 = Disk Exchange Bit (E) 
0 = Disk exchange A (Direct) 
1 = Disk exchange B (Indirect EU) 
20 => 16 = EU number (EU) 
Bit 20 = which group of 10 EU's. 
19 => 16 = EU0-9 
15 => 13 = SU number (SU) 
12 => 1 = Desired Shaft Position, binary (DSP) 
0 = Shaft bit. (S) 
Differentials the two shafts of an SU, when applicable. 


P = parity bit. 
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DISK FILE OPTIMIZER 


Sean Address Lines Format 


19 18 «17 «16 


(ELD 


19 => 6 = Device Type (DT) 


Code 1001 selects the Disk Fite Optimizers. 
1S => 8 = Electronics Unit Designate (EUD) 


Defines the exchange and the EU number associated with the 
job. 


J 
6 = Spare bit, not used (SP). 
5 => 4 = Function Code (FC) 
Defines the operation requested by the I0M: 
Sean out: 
Ol = store CW. request. 
10 = clear the stack request. 
Scan In: 
Ol = optimized CW request 
10 = Top of stack CW request 


1) = report request 


Scan Out Word Format 


47 => 28 = Memory Link (ML) 
Defines the complete memory link address. 
27 => 26 = Spare bits, not used (SP). 


25 => 0 = Disk Address (DA) 
Defines the 6 BCD characters plus the 2 expansion bits of 


the desired disk starting address, not Including the 
desired EU, or the desired DEX. 
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DISK FILE OPTIMIZER 


Scan In Word Format 


47 = 4O = Status Report (SR) 


SR Bit ML Level Status Condition 
47 ACW NAXS No Access to QEX 
46 ACW SNAS SU Not Available 
45 ACW PESS QS Parity Error 
4h ACW DAE! Disk Address Error 
43 ACW QCWS Optimized CW 
42 ACW TCWS Top of the Stack CW 
41 Zeros SESI Stack Empty 
ko Zeros EUBS CW Not Available 


39 = 27 = Spare bits (SP) 
26 = 7 = Memory Link (ML) 
Complete Memory Link Address. 
6= 1 = Spare bits (SP) 
0 = Attention field (A) 


1 = 10M to examine SR field. 
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DISK FILE OPTIMIZER 


Report Status (Scan In) 


Direct Connect, Ports Indirect Connect Ports 


FIELD 


Port Active Bit 


47 = 43 = Pl-n (Port 1) 

42 = 38 = P2-n (Port 2) 

37 = 33 = P3-n (Port 3) 

32 = 28 = Phen (Port 4) 
Where n =~, 8, 4, 2, or 1. The - bit in each port indicates 
that the corresponding 8, 4, 2, or } bits are valid Infor- 
mation representing an EUD code group of ten possible DFEU's, 


27 = 22 = Stack capacity of that DFO. 


Electronics Unit Designate Group Numbers 


cue O° 1 2 3 4&4 5 6 7 8 9 TO WW WwW 13 hk 16 


Limlts 


—Upper 


wo eu nw fw 


Limits 
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EUD DFO/IOM Conversion Table 


DISK FILE OPTIMIZER 


DFO EUD CODE CONVERSION 


[ton EUD She 


CODE GROUPS EU | SA LINE BIT VALUES 
LOWER-UPPER wort 15 14 13 12 11 10 09 08 
ine 9-9 art a Q 0000 0-3 
16-25 } 0001 0-9 
32-41 2 0010 0-9 
48~57 3 0oo7 1 0-9 
64-73 4 0100 0-9 
80-98 5 010d] 0-9 
96-105 6 o1r10 0-9 
112-121 7 011) 0-9 
128-137 8 1000 0-9 
1hh-153 9 loot 0-9 
160-169 10 lo 10 0-9 
176-185 v Tout 0-9 
192-201 12 1100 0-9 
208-217 13 11079 0-9 
224-233 14 0-9 
| 240-249 i 15 0-9 
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DISK FILE OPTIMIZER 


EUD Code Options 


QR20 QR21 ADDRESSING 

1 12ND 10 DIRECT Eu's 

1 0 IST 10 DIRECT EU's 
0 1 2ND 10 INDIRECT EU'S 
0 0 1ST 10 INDIRECT EU'S 


QRI6 QRI7 QRI8 QRI9 ADDRESSING 


0 U ) 0 £U-0 
t 0 U) 0 EU-1 
0 1 0 0 EU-2 
1 : i} 0 0 EU~-3 
0 0 i} 0 fu-4 
1 0 1 tt) Eu-5 
ti) 1 1 0 EU-6 
1 1 1 0 EU-7 
0 0 Ui) i} Eu-8 
i} 0 0 1 Eu-9 


0 i} 0 1 EuD ERROR 


1 1 0 7 Eup 
0 tt) 1 1 €up 
1 0 1 T Eu 
0 J 1 1 Eup 


1 1 1 1 EuD 
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Disk Address Limitations 


DISK FILE OPTIMIZER 


Continuous 


Segment 
Numbers 
su) 
111,200 | 222,400 | 333,600} 444,800 | i 
j1C3, 
222,399 | 333,599 | 444,59 555,999 | 
222,400 | 444,800 889 ,600 
1B 2,4 
444,799 | 667,199 | 889,5991,111,799 
166,800 | 333,600 667,200 F 
1B 
333,599 | 500,399 | 667,199 833,999 
Multi-Radix Conversion Parameters 
TALLY 
2,4 11B 6 REGISTER 
SEGM/SU 11200 400/166800 
SEGM/FA 13900 600] 41700 
SEGM/T] 2780 120 8340 
SEGM/TO 278 112 834 
SEGM/Z1 69 103 103 
SEGM/Z2 89 122 121 
SEGM/Z3 120 139 122 
SEGM/Z4 158 122 
SEGM/Z5 177 122 
SEGM/Z6 197 122 
SEGM/Z7 216 122 
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DISK FILE OPTIMIZER 


Multi-Radix Conversion Parameter Generation 


MRC PARAMETERS 


184 


c] lc elo ic ic ic cle AAC TIMING 
| P ple P| Joye asta tata elds 
| Fr aha baatahe it] ]2|r{r 
i rit fd al Hal ARG Ae ' rt 


eer 


‘O7re 
OTP: 
Orr; 
t HEE EEE Eee ed ores 


Leve.s 
To 
wepsain 


DECIMAL 
EQUIVALENT 
9'5 COMPLEMENT 


n 
ag 
GP aRsme Ten: 


PHSO » (ZI4ZEY FCA HZGOTTI TIF TOD 


PRSI ICE SUsTICTOSZZ+Z3) 

SHA MUTA TOS 22} 

+ MBA (21 PASZ 2474 OLE) 
+22" (T TOI 
+7411 TOD 
#26711) + TO) 


PREZ «ICI IFAS ZOle 
teaterale 
Hea"(zi‘{sueTieTO+Ziez3d 
424 IT1¢T0) 
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9220006 


EXTERNAL LEVELS 


INDIRECT EU'S DIRECT EU'S 
QR2/ QR21 
INTERNAL 
source | LEVELS 
EUSI6 EUS17 EUSI4, 6 
QRI7 EU02 EUS26 £US27 Eus24, 6 
QRI8 £U03 EUS36 EUS37 Eus34, 6 
QRI9 Eu04 EUSK6 EUSH7 EUSKA, 6 
QR13 susié sust7 SusI4, 6 
QRi4 $us26 suS27 sus24, 6 
Qris SUS36 $US37 $us34, 6 
STO16 STOV7 STOMA, 6 
STO26 STO27 sT024, 6 
ST036 S037 ST034, 6 
STOKG STON7 STOKK, 6 
STO56 STO57 STOS4, 6 
eu $T066 $7067 STO64, 6 
INPUT $1076 ST077 sTO74, 6 
STO86 $T087 STOB4, 6 
ST096 STO97 STO94, 6 
STO106 $T0107 STOIO4, 6 
STO116 STOW? STOITA, 6 
$T0126 $T0127 STOI24, 6 
€ussé EUBS7 EUBSH, 6 
STRBG STRB7 STRB4, 6 
SURY6 SURY? suRY4, 6 
cRL ACGR*ACGR6 ACRO“ACRQ7 IACGReACGRO 
QROO CTSL6 CTSL7 CTSLA, 6 
cRL SELIM, 16 
cRL 
CRL SEL36 , 
cRL SELA7 
LOCATION JA4 HAL HB2 
LOCATION JAS HAS S82 


a in 
CRL » CONFLICT RESOLUTION LOGIC 


a2Dpojuy NF 


YaZIWILdO JII4 ASIA 


NOOGAGNVH 0029 @ - SHONOWNG 


61-2 
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DATA COMMUNICATIONS PROCESSOR 


DATA COMMUNICATIONS PROCESSOR 


Word Structure 
BASIC WORD STRUCTURE 


LSB 
(12 [0 


MSB 


Bit 51 = Parity bit. 

Bits 50 => 48 = Tag field. 

Bits 47 => 0 = Information. 

INSTRUCTION WORD ADDRESS STRUCTURE 


+ IA} + [+ 1A-0 + 


Bits 1A-l (Bit 7) = Instruction source bit. 
lA-1 (Bit 7) = 1 = Local Hemory 
= 0 = MM 
Bits 1A-1 (Bit 6) => IA-O (Bit 1) = instruction address. 
Bit IA-0 (Bit 0) => Instruction half-word bit. 


1A-0 (Bit 0) = 1 = Half-word-R 
= 0 = Half-word-L 


INSTRUCTION HALF-WORD FORMAT 


INSTRUCTION 


| 0p +|+Arl+ 8 sl+ oC +| FIELD NAME 


Op field ~ 5 bits - Basic Instruction code, 

A field - 3 bits - For all but Group 4 instructions, an extension of the 
OP field; for Group 4 instructions contains a 
register address. 


B field - 8 bits - Address of source, or may contain a literal. 


C field - 8 bits - Address of destination, or may contain a literal. 
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DATA COMMUNICATIONS PROCESSOR 


OP Field Codes 


OP CODE A FIELD 


A Field is used for addressing on 


these operators. 


0 
J 
2 
3 
4 
5 
6 
7 
8 
9 
A 
8 
¢ 
D 
E 
F 


NOTE: Blank positions on chart are unused codes. Results of their 
usage cannot be predicted. 
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DATA COMMUNICATIONS PROCESSOR 


Addressing 


A Field 


For instructions in groups 0, 1, 2, and 3 the A field is an extension 
of the OP field. For instructions in group 4 the A field contains a 
register address as shown below. 


fnstruction is not instruction is 
‘literal in C field” ‘literal in C fleld!' 


Register selected Register selected 


as source as destination 


None (data = zeros) None (no data stored) 


AA Indirect (The B field 
selects both the source 
and the destination) 


B Field 

The B field can contain any of the following items: 
Literal 
B:C Branch address (groups 0 and 1) 


B:C local memory address 

register address 

Scratchpad memory address (groups 2, 3, and 4) 
Word register byte address - 


Indirect address 
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DATA COMMUNICATIONS PROCESSOR 


Literal 


The B field contains a literal in most group 0 instructions and in the 


group 3 and 4 instructions that specify a literal in the B field. 


8:C Branch Address Format 


[e7 Jes [os [os Jes [ox for Jeo [o7 fos Jes Joa Jes Jea [or [co] 


co 
Ww awed 


Bit B7 = 0 - Branch to MM 
= 1 - Branch to LM 


B6 => Cl - Address 
CO = 0 - Branch to half-word L 
= | - Branch to half-word R 


B:C Local Memory Address Format 
[e7 [oe [os Jor os [oo [or [eo fer [os Jos Joa Jes Jeo [or [co] 
LL 


Bit B7 =6=0 


B5 => CO - Local memory data address 


Register Address Format 


[7 fae [as Jon [os Joe [or [0] 


Bits 7 => 6 = 00 - Register Address ID 
5 => 3 = Column address 


2 => 0 = Row selection 
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DATA COMMUNICATIONS PROCESSOR 


Register Address Format (Cont) 


We5 


reserved reserved reserved 


Scratchpad Memory Address Format 


Bits B7 = B6 = 10 - Scratchpad Memory ID 
BS = B3 = Scratchpad word address 


B2 = BO = Half-word selectton bit, or byte designation 
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DATA COMMUNICATIONS PROCESSOR 


Scratchpad Memory Address Format (Cont) 


Scratchpad Word Selection 


Scratchpad 


Memory Word 


Half-word and Byte Selection 


Group 3 or 
Half -word Hal f -word Group 4 
Selected Selected Byte Selected 


L 


x 


X = Improper Code 
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DATA COMMUNICATIONS PROCESSOR 


Word Register Byte Address Format 


Bits B7 => B6 = 11 - Word register byte address ID. 


B5 => B3 = 11) 


B2 => BO = Single byte designation 


Word Register 


Byte Selected 


Indirect Address Format 


[er [ie foes fiom fs Pe fe | | 


Bits B7 => B6 = 01 - Indirect Address 10 
B5 => BO = All zeros 


The contents of the Y register are used as the B address. 
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DATA COMMUNICATIONS PROCESSOR 


C Field 


The C field can contain the same items as the B field. 


Literal 


The C field contains a literal in most group 0 instructions and in the 
group 4 instructions that specify a literal in the C field. 


C Address 
Contains the address of a destination in group 2 instructions except 
the local memory direct address instructions, group 3 Instructions, 


and group 4 instructions that do not specify a literal in the C field, 
If the C field does not select a location, information is not stored. 


Register Address Format 
Bits C7 = C6 = 00. 


Register column and row selection in the same as for B field. 


Scratchpad Memory Address Format 


(Same as B field). 


Word Register Byte Address Format 


(Same as B field (cont)) 
Indirect Address Format 


Same as indirect address format for the B field, except that the 
contents of the D0 register are used as the C address, 


INSTRUCTION REGISTER FAULTS 


Format 


l— OP ale A le B > |_ c | 


000010004 000060000000N N NNN 
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cr a 


DATA COMMUNICATIONS PROCESSOR 


COMMANDS 


ADDRESS FAULT 
{2827 26 25 2h | 


INITIALIZE FROM SCAN-OUT 
LM DATA ADDRESS INVALID 
LM DATA WORD (W) PARITY ERROR 
ADAPTER CLUSTER ERROR 
MM PROTECTED WRITE DENIED 
MM DATA ADDRESS INVALID 
MM DATA WORD (W) PARITY ERROR 
MM MEMORY-DETECTED ERROR ON DATA ACCESS 
LM INST. TAG ERROR, INVALID OP. 
LM INST. ADDRESS INVALID 
LM INST. (P) PARITY ERROR 
UNEXPECTED TIME-OUT 
MM INST. TAG ERROR, INVALID OP. 
MM INSTRUCTION ADDRESS INVALID 
MM INST. (P) PARITY ERROR 
MM MEMORY DETECTED ERROR ON FETCH 


FAULT FOLLOWING A FAULT: 


OUT OF CONTROL 
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DATA COMMUNICATIONS PROCES: 


ADDRESS/FUNCTION CODE FORMAT 


19 18 5 4 0 


Bits 7 => 5 = Function code 
000 = Initialize 
O30 = Halt 
100 = Set Attention Needed 
3 => 1 = DCP Address 
0 = Address significance 
0 = DCP address not significant; all DCP's to respond 


1 = Only the addressed DCP to respond 


SCAN OUT INFORMATION WORD 


SOR 
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BRANCH RELATIVE CONDITIONS 


RESULT INDICATORS 
TYPE_OF BRANCH ae 


NA - Not applicable, may be 0 or 
(1) - Never Branches (No Op) 
(2) - Always Branches 


SHIFT MA OPTIONS 


8 [2:3] = Number of Shifts 
Y Reg. = Number of Shifts 


Byte Circulate 
End around shift 
3 Concatenate MA 
: HA Register row select 
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MA Concatenations 


Bit Configuration 


MAL:MAO ('':!" denotes MAI [0:1] => MAO [7:1]) 
MA2:MAO (MAl bypassed) 

MA2 :MAT 

MA2 :MAI:MAO 

MAL:MAO; MAO [0:1] => MAL [7:1] 
MA2:MAO; MAO [0:1] => MAZ [7:1] 
MA2:MA1; MA} [0:1] => MA2 [7:1] 
MA2:MA1:MAO; MAO [0:1] => MA2 [7:1] 
MAI, MAO; MAO [0:1] => MAI [7:1] 
MA2, MAO; MAO [0:1] => MA2 [7:1] 
MA2, MAl; MAD [0:1] => MAZ [7:1] 


MA2, MAT, MAO; MAO [0:1] => MA2 [7:1] 


EBCDIC to USASCI) 


EBCDIC to BCL (Burroughs Common Language) 


(reserved) 
(reserved) 
USASCII to EBCDIC 
BCL to EBCDIC 
(reserved) 


(reserved) 
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Adapter Clusters 


INTERRUPTS 
Types 


cc [4:5] = 00001 - DATA PRESENT 
cc [4:5] = 01001 - BYTE REQUEST 


cc [4:5] = O101l - PROGRAM TIMER 
CC [4:5] = 00010 - CONTROL 


Formats 

DATA PRESENT 876543210 

(DC = CHARACTER) 00001 

AXXXXXAXK 

BYTE REQUEST 876543210 

01001 

000000000 

PROGRAM TIMER 876543210 

(DC = INFO-NOT oro 
SIGNIFICANT) — QOXXXXXXX . 

CONTROL 876543210 

(C = COMMAND 00010 


{ = INTERRUPT) OOCCC:111 


Voice Response - Type 5 


PROGRAM ERROR 
PROGRAM ERROR 
PROGRAM ERROR 
BUFFER EMPTIED 

BYTE REQUEST BACK-UP 
3 SEC NOT READY 

RDY OFF 


T 
R 
A 
N 
$ 
4 
i 
T. 


PROGRAM ERROR 
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Legs ence 


DATA COMMUNICATIONS PROCESSOR 


Asynchronous - Type } or 2 


RING 00 | 001 RING INDICATOR 


RECEIVE STATUS 
INTER CHAR TIME OUT 
STOP BIT ERROR 
BUFFER OVERFLOW 
30 SEC TIME OUT 
3 SEC NOT READY 
BREAK 
LONG SPACE DISC 
CF OFF 
CC OFF 


t 


BYTE REQUEST BACK-UP 
3 SEC NOT READY 
BREAK 


LONG SPACE DISC 


A-BrVzrrwa 


CB OFF 
CC OFF 


TRANSMITTING BREAK 
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Auto Call - Type 3 


PROGRAM ERROR 
PROGRAM ERROR 

BYTE REQUEST BACK-UP 
3 SEC NOT READY 

ACR ON 

OLD OR COS OFF 

cos ON 

PWR OFF 

PROGRAM ERROR 


RING INDICATOR 
RECEIVE STATUS 
3 SEC NO SYNCS 
BUFFER OVERFLOW 


30 SEC TIMEOUT 
3 SEC NOT READY 
CF OFF 


CC OFF 

SYNC FILL 

BYTE REQUEST BACK-UP 
3 SEC NOT READY 

CB OFF 

€C OFF 

TRANSMITTING BREAK 
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Touchtone - Type 4 


RING INDICATOR 
RECEIVE STATUS 


BUFFER OVERFLOW 


30 SEC TIMEOUT 


3 SEC NOT READY 

CC OFF 

VOICE RES ENABLE 
BYTE REQUEST BACK-UP 
3 SEC NOT READY 


CC OFF 


A-xuzrxwa 


PROGRAM ERROR 


Interrupt Codes and Formats 


Data Present c2 (8:9) 


BC/Bt 00 BC [2:2] 1 BI [3:4] 


Byte Request 000o00=c%0d~COUCOUlUOO CO 


PT oo0c0 00006000 
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COMMANDS 


Byte Address 


| 


[4:5] (Sith=e Fie 
[8:9] 


CC3F = C20F 


(6:3) 
{4:2] 
[8:2] 


(3:4) 
[2:3] 
{6:7] 


CC3F = CLEAN HOUSE 


COOF=[5: 1] ClOF=(6:1] 


(8:9) 
{8:9] 
[6:7] 
(7:8] 
(7:27 (4:2) (1:2) 


CC3F = IROF 


WRITE PT ONLY 


INT OR ONLY 


Type Field 


TOUCH TONE 


VOICE RESPONSE TRIPLE. LIGHT 


VOICE RESPONSE SINGLE LIGHT 


AUTOMATIC CALLING UNIT 
SYNCHRONOUS 
ASYNCHRONOUS 
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Command Field 


OUT OF SERVICE 


LOOK FOR CE 


RECEIVE READY 


INITIATE RECEIVE 
TRANSMIT READY 
INITIATE TRANSMIT 
BREAK 

FINISH TRANSHIT 


IDLE 


Program Timer Format 


OC FIELD = ORRRCCCCC 
RANGE - MSEC RATE PERIOD 


192 
1536 
12 288 
981 
786 
6291 
50310 
402630 
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Synchronous Type Field 


01888 AlOF _- AI8F 


011010000 


010011000 
0101000 
JO1OT10 


TYOF = 0 RECEIVE ~ EDIT ALL SYNCS 


TRANSMIT= SNHIBIT SYNC 


FILL INTERRUPT 


TYOF = 1 RECEIVE - 


€DIT ONLY IST. 
TWO SYNCS 


TRANSMIT= ENABLE SYNC 


FILL INTERRUPT 
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Asynchronous Type Fields 


AY [4:5] BAUD RATE 


PRINTED iN U.S. AMERICA $000276 


7-40 BURROUGHS - B 6700 HANDBOOK 
aa 
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Interrogate Codes and Formats 


000 FIP TY [4:5] 
c2 [8:9] 
00 BC [2:3] Bi [3:4] 
00 C110 C100 Sc [1:2] SA [2:3] 
cT {1:2} BT [6:7] 
ci [9:9] 
IR [8:9] 
00 MR [6:7] 
C2 cleart* c2 [8:9] 


BC/B : 00 Be [2:2] 1 Bt [3:4] 
control* 


OR 000 OR [5:6] 


a = C2 occupied (zero before interrogate) 
b = 1R9 (zero before Interrogate) 
* This interrogate is Identical to the BC/BI. interrogate except 


that BCO Is set to one forcing a BC/BI interrupt condition 
for the software. 
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Data Formats 


EBCDIC CODED DATA (CHARACTER) 
8 7 6 5 4 3 2 1 0 Bit designation. 
fp fo [« [2 [3 [4 Js Je |] 7 {OC Field of CIR 
Bits 8 = Parity bit. 


7™=> 0 [7:8] = Data bits. 


USASCIl CODED DATA (CHARACTER) 
8 7 6 5 4 3 2 1 0 Bit designation. 
eee Ue se les [ac] DC Field of CIR 
Bits 8 = Parity bit. 


6 => 0 = Data bits. 


BCL CODED DATA (CHARACTER) 
8 7 6 5 4 3 2 1 0 Bit designation. 


fe [ Ts [a fe fs fe | 1 foc riete of cre 


Bits 8 = Parity bit. 


5 = 0 = Data bits. 


BAUDOT CODED DATA (CHARACTER) 
8 7 6 5 4 3 2 1 0 Bit designation. 
3 


hn a Ee ee 


Bits 5 = Shift bit. 


k= O = Data bits. 
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PTT CODE/6 CODED DATA (CHARACTER) 
8 7 6 5 4 3 2 1 0 Bit designation. 


Bits 8 = Parity bit. 


- 


5=0 = Data bits. 


X$-3 CODED DATA (CHARACTER) 
8 7 6 5 4 3 2 1 0 Bit designation. 


Bits 8 = Parity bit. 
5=0 = Data bits. 


BURROUGHS NUMERIC CODED DATA (CHARACTER) 


8 7 6 5 4 3 2 1 O Bit designation. 


me rere 


Bits 3=> 0 = Data bits. 


PRINTED IN U.S. AMERICA 5000276 


BURROUGHS - B 6700 HANDBOOK 7-43 


DATA COMMUNICATIONS PROCESSOR 


Communication Line Character Formats 


SERIAL-BY-BIT CHARACTER FORMATS 


START~STOP 6 UNIT CHARACTER. Transmission speed is 1200 bits per 
second, 


Stop Start 1 2 4 8 Stop Start 


START-STOP 7.5 UNIT CHARACTER. Transmission speeds of 45.5, 56.9 and 
75 bits per second. 


! ] 

Stop Start 1 2 3 4 5 + Stop? | Start 
START-STOP 9 UNIT CHARACTER. Transmisston speed of 134.5 bits per 
second, 

r 
Stop | Start | B ]A|]8)]4 }2 ]1 | C_ !Stop Start 


START-STOP 10 UNIT CHARACTER. Transmission speeds of 150, 300, 600, 
1200, 1800, 2400, 3600, 4800, and 9600 bits per second. 


Stop Start |] 1 ]2 [3 J4]5 [617 [P Stop 


START-STOP 11 UNIT CHARACTER. Transmission speeds of 110 bits per 
second, 


1 
Stop Start 1 2 3 4 5 6 7 P|Stop ' Stop | Start 


SYNC PATTERN 9 BIT CHARACTER. Transmission speeds of 2000, 2400, 4800, 
and 9600 bits per second. 


End of sync pattern one character 
oLtjifoLrt]o:o1o0:;0 

: 
oLiforoliirfotoro [zfelLsj4l3jzLiiole [7je6ls 


SYNC PATTERN EIGHT-BIT CHARACTERS. Transmission speeds of 2000, 2400, 
4800, and 9600 bits per second. 


End of sync pattern one character 


of tifolrfotoro]s fz |3 [4lsfé|zie [i [2 


PRINTED IN U.S. AMERICA 5000276 


7-44 BURROUGHS.-.8 6700 HANDBOOK 


DATA. COMMUNICATIGNS PROCESSOR 


SYNC PATTERN SEVEN-BIT CHARACTER. Transmisston speeds of 2000, 
2400, 4800, and 9600 bits per second. : 


fo LiJo Li ti fo fy 2 fa ls falete fi lo fa 


PARALLEL-BY-BiT CHARACTER FORMATS, 


DIALING DIGIT BITS (OUTPUT). Transmission speed ts controlled by 
the Automatic Catling Unit. 


Number Bit 1 Claletad 
Number Bit 2 0 =--- 
Number Bit 4 ---- 


Number Bit 8 9 -+-- 


TOUCH TONE CHARACTER 4 BITS (INPUT), ‘Transalsston speed is a 
maxtaum of Me input characters per second. . 


wenee Bit 1 


canes Bit 2 


wanes Bit 3 


otso Bit 4 
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Comparison Register Flip-Flop Designations 


Bit Flip-Flop 
Position Designation Special Function 


116 (CFO) Carry flip-flop. Controlled by 
the carry/borrow signal from the 
arithmetic unit (when it is used). 
Cleared when a branch occurs or by 


a Shift MA. 


117 (CFI) Zero-result flip-flop. Controlled 
by the result = zero signal from 
the arithmetic unit (when it is 
used). Cleared when a branch 


occurs or by a Shift MA. 


Internal Carry flip-flop. Used In 
place of 116 (CFO) during the [A + 
IBA addition preceding a MM fetch 
and also during a Halfword Add or 
Subtract. Otherwise zero. 


Fault Control flip-flop. Set when 
the special fault instruction is 
executed, If 119 = 1, the fault 
interrupt action is modified. 


1A Counted flip-flop. Set when 

the address is counted up normally 
otherwise cleared when the instruc 
tion is completed. 


Al parity bit. Controlled by the 
A18 signal from the cluster inter- 
face and by the Parity instructlon,] 


MM Interlock flip-flop. Must be 

zero. (If a MM access is separa- 
tely buffered, 122 » 1 defeats the 
“wait! which occurs when the MA or 
W register is addressed before the 
access is completed). 


Main System Attention Needed flip- 
flop. Set by the scan-out of Set 
Attention Needed. Cleared when it 
causes a branch in the instruction: 
which explicitly test it. 
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COMPARE BITS (CFI AND CFO) CONDITIONAL RESULTS 


Compare 
CFO Condition 


CARRY FLIP-FLOP CHART 


Branch Cleared 
Cleared 

N/A 

N/A 

N/A 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 


Branch Cleared 
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Branch Cleared 
Cleared 
N/A 
N/A 


N/A 


Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 


Branch Cleared 


Other 
Significance 


Cleared state 


Carry or borrow 


Zero result 


Carry and zero result 


{untikely) 


Branch Cleared 
Cleared 

N/A 

N/A 

N/A 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 


Branch Cleared 


Branch Cleared 
Cleared 

N/A 

N/A 

N/A 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 
Branch Cleared 


Branch Cleared 
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Carry Flip-Flop Chart (Cont) 


N/A N/A 


HAD No Carry Carry Nonzero Result Result 
HADB No Carry Carry Nonzero Result Result 
HSB No Carry Carry Nonzero Result Result 
HSBB No Carry Carry Nonzero Result Result 
TRAN N/A N/A N/A N/A 

PARY Cleared Cleared Parity Error Good Parity 
AOD No Carry Carry Nonzero Result Zero Result 
ADDB No Carry Carry Nonzero Result Zero Result 
ADOC No Carry Carry Nonzero Result Zero Result 
SUB No Borrow Borrow Nonzero Result Zero Result 


SUBB No Borraw Borrow Nonzero Result Zero Result 


Zero 


No Borrow Borrow Nonzero Result Result 


Cleared Cleared Nonzero Result Zero Result 


Cleared Cleared Nonzero Result Zero Result 


PRINTED iN U,S, AMERICA s000276 


7-48 BURROUGHS - B 6700 HANDBOOK 


DATA COMMUNICATIONS PROCESSOR 


Carry Flip-Flop Chart (Cont) 


Cleared Cleared Nonzero Result Result 
Cleared Cleared Nonzero Result Result 


Cleared Cleared Nonzero Result Result 


Cleared Cleared. Nonzero Result Result 


Cleared Cleared Nonzero Result Result 
Cleared Cleared Nonzero Result Result 
Cleared Cleared Nonzero Result Result 


Cleared Cleared Nonzero Result Result 
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SECTION 8 


MAINTENANCE INFORMATION 


SYSTEM 
ON-LINE MAINTENANCE AND TEST (MAT) LANGUAGE 


The 8 6700 on-line maintenance system was developed to enable mainte- 
nance and test (CONFIDENCE/DIAGNOSTIC) routines to be performed on the 
units within the B 6700 system while the system remained on line. Two 
facilities are incorporated within the on-line maintenance module of the 
B 6700 Master Control Program to accomplish this objective: 


a. a Maintenance And Test language "compiler,'' which allows the 
field engineer to exercise the unit(s) in order to perform 
various adjustments, alignments, and trouble analysis tests, 
and 


b. a set of fixed, built-in test routines (confidence tests) which 
establish that the disk file and magnetic tape units are oper- 
ational and functioning properly. 


The purpose of the Maintenance And Test (MAT) language is to. provide 

a fleld engineer with an easy method of communicating with the on-line 
maintenance module, a tool embedded in the B 6700 MCP. The MAT language 
is a programming language similar to other source languages fn that ft 

is introduced into the computer as data for a ''compiter'' which subse- 
quently produces executable program object code. The compiler checks 

the syntax of the input statements and produces a pseudo-machine~language 
code "program" if no syntax errors are detected. This program is then 
"executed'' by the computer. 


The present discussion provides an example of an input card deck bearing 
MAT language instructions, an example of MAT instruction input from the 
input display device, a reference listing of the valid syntax for in- 
structions written in this language, and an index of MAT metalinguistic 
variables. 


SAMPLE CARD INPUT DECK 


© 


VERIFY DISK DK32 (SEGMENT 20000 FOR 5, SELECT ALL) 


<l> SCR; EBCDIC MATLINGO @) 


(A) is an MCP control card which calls the system confidence 
routInes and MAT compiler and specifies that the following 
card(s) carry MAT instructions punched in EBCDIC format. <I> 
represents an invalid character punched Jn column 1. 

(8) is an example of a card bearing a MAT instruction. 


(¢) indicates an end of the input card deck. 
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SYSTEM 


INPUT FROM INPUT DISPLAY UNIT 


When the input disptay unit is used as the inittation device, the user 
must begin the input with “SCR, followed by the MAT source program 
declarations and/or statements. The Input must be ended with the ETX 
("End of Text") character. 


For example: 


SCR STATUS MT2 (ETX) 


SYNTAX FOR MAT LANGUAGE 


Two listings are provided In logical order of the complete syntax for 
the MAT language. The first listing Is an Index of MAT metal ingulstic 
varlables arranged In alphabetical order with references to the line 
number where each vartable ts defined In the syntax for the Janguage 
which is the second listing. 
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INDEX OF MAT METALINGUISTIC VARIABLES 


The following is a Iisting in alphabetic order of the metalinguistic 
variables defined in the following Ilst of syntactic definitions. The 
number to the left of each variable in the present list is the line 
number of the definition of that variable in the following list. 


LINE LINE 
NUMBER ITEM NUMBER (TEM 
159 <absolute disk address> 181 <disk test> 
97 <adding operator> 16) <disk test list> 
40 <allowable range> 188 <disk test modifier> 
74 <area length> 186 <disk test modifier list> 
83 <backspace statement> 100 <disk test parameters> 
63 <basic 1/0 statement> 126 <disk test part> 
29 <basic statement> 190 <disk test trace option> 
85 <beginning disk address> 81 <display item> 
12 <buffer declaration> 62 <display ftem list> 
147 <buffer mod} fier> kh <display statement> 
73 <buffer offset> 32 <do statement> 
“76 <buffer part> 77 <dump data format> 
36 <buffer size> 56 <dump statement> 
2) <buffer specs> 51 <else part> 
4) <buffer statement> 4 <empty> 
42 <call statement> 180 <ending disk address> 
139 <channel modi fier> 8S <erase statement> 
195 <character> 165 <field width> 
132 <check modifier> 13 <file declaratton> 
107 <check modifier list> 23 <file name> 
84 <check statement> 22 <fill part> 
43 <comment statement> 57 <fill statement> 
130 <compare error action> 33 <for statement> 
104 <compare error action list> 37 <frame size> 
75 <compare error disposition> 148 <framesize modifier> 
55 <compare statement> 192 <hex digit> 
30 <compound statement> 191 <hex string> 
4g <compound tal l> 124 <t/0 error action> 
18 <conditional statement> 96 <t/0 error action list> 
9 <declaration> 65 <1/0 error disposition> 
6 <declarations> 95 <1/0 modifier> 
154 <density modi fier> 64 <I/0 modifier list> 
VW <digit> 45 <I/0 statement> 
80 <directton> 20 <identifier> 
125 <disk address part> 31 <if statement> 
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NUMBER ITEM 


79 <increment> 

108 <lOlength modifier> 
133 <{Olength units> 

19 <iteration statement> 
58 <key statement> 


155 <leader modifier> 
35 <letter> 
98 <logical operator> 
3 <MAT program> 
149 <memory protect modifier> 


8 <number> 
194 <octal digit> 
193 <octal string> 
66 <operational results> 


5 <output device> 


2 <output part> 
5 <paper motion> 
156 <parity modifler> 
86 = <path statement> 
72 <pattern> 


129 <pattern element> 

54 <pattern identifier> 
103 <pattern list> 

150 <pattern modifier> 
53 <pattern part> 


71 <pattern size> 

38 <pattern source> 

52 <primary> 

28 <range specification> 
109 <read CR> 


134 <read CR modifier list> 
110 <read DK> 

166 <read DK modifier> 

135 <read DK modifier list> 
Vt <read MT> 


167 <read MT modifier> 

136 <read MT modifier list> 
W2 <read PR> 

168 <read PR modifter> 

137 <read PR modifier list> 
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<read SC> 

<read SC modifier> 
<read SC modifier list> 
<read statement> 
<relation> 


<relational operator> 
<relative disk address> 
<repeat count> 

<repeat part> 

<result modifier> 


<rewind statement> 
<ripple direction> 
<ripple statement> 
<rotate statement> 
<SCR message> 


<segment address> 
<segment type> 
<segment type/address 
modi fier> 
<separator> 


<set statement> 
<shift statement> 
<single space> 
<skip statement> 
<space> 


<space amount> 

<space statement> 
<spacing modifier> 
<stacker modifier> 
<standard 1/0 modifier> 


<statement> 
<statements> 
<status statement> 
<string> 
<subroutine body> 


<subroutine declaration> 
<subroutine identifier> 
<tag modifier> 

<tag part> 

<tape test> 
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SYSTEM 
LINE LINE 
NUMBER (TEM NUMBER ITEM 
127 <tape test Tist> 48 = <wait statement> 
187 <tape test modifier 34  <while statement> 
183 <tape test modifier list> 116 <write CP> 
102 <tape test parameters> 71 <write CP modifier> 
189 <tape test trace option> 141 <write CP modifier list> 
182 <test number> 17 <write DK> 
92 <test statement> 172 <write DK modifler> 
163 <testape modifier> 142 <write DK modifier -tist> 
128 <testape modifier list> 118 <write LP> 
184 = <testape trace option> 173, <write LP modifier> 
69 <time units> 143 <write LP modifier list> 
153 <translate modifier> 119 <write MT> 
V7 <unconditional statement> 174 <write MT modifier> 
123 <unique t/0 modifler> 144 <write MT modifier list> 
15 <unit dectaration> 120 <write PP> 
26 <unit designator> 75 <write PP modifier> 
39 <unit mnemonic> : 145 <write PP modifier list> 
99 <unit or fite specifier> 121 <write SC> 
101 <unit specifier> 176 <write SC modifier> 
16 <variable declaration> 146 <write SC modifier tist> 
27 <varlable identi fier> 93° <write statement> 
67 <verify disk statement> 94  <write tapemark statement> 
47 <verify statement> 


68 <verify tape statement> 
14 <wait part> 


MAT LANGUAGE SYNTAX 


The following ts the complete syntax for the MAT language. A reference 
line number Is provided to the left of each syntactical formula for cross~ 
reference from the alphabetical index of metalingutstic varlables and 
within the listing. The number(s) to the right of each syntactical 
formula is (are) the reference line number (3) corresponding to the de- 
finitton(s) of the various items In.the formula. 
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<SCR message> ::= SCR <output part> <MAT program> 


<output part> ::= <empty> | 
OUTPUT ON <output device>; 


<MAT program> ::= <declarations>;<statements> 
<empty> ::= {the null string of symbols} 


<output device> ::= LP <number> | 
SC <number> 


<declarations> ::= <declaration> | 
<declarations> ;<declaration> 


<statements> ::= <statement> | 
<statements> ;<statement> 


<number> ::= <digit> | 
<number> <digit> 


<declaration> ::= <empty> | 
<buffer declaration> | 
<file declaration> | 
<subroutine dectaration> | 
<unit declaration> | 
<varlable declaration> | 


<statement> ::= <unconditional statement> | 
<conditional statement> 
<iteration statement> 


<digit> ::= 0[1/2[3]4/5/6|7]8|9 


<buffer declaration> ::= BUFFER <identifier> = <buffer specs> 
<fill part> 


non ue 


21 


WALSAS 


9-8 


NOORGNVH 0029 @ - SHONONING 


VoIuaWV S*N Ni G3LNIMd 
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<file declaration> ::= FILE <identifier> = <file name> 


<subroutine declaration> ::= SUBROUTINE <subroutine identifier>; 


<subroutine body> 


<unit declaration> ::= UNIT <identifier> = <unit designator> 


<varlable declaratlon> ::= VARIABLE <variable identi fier> 
<range specification> 


<unconditional statement> ::= <basic statement> | 
<compound statement> 


<conditional statement> ::= <if statement> 
<iteration statement> ::= <do statement> | 
<for statement> | 
<while statement> 


<identifier> ::= <letter>| 
<identifler> <letter> 


<buffer specs> ::= <buffer size> <frame size> 


<fill part> ::= <empty> | 
» FILL <pattern source> 


<file mame> ::= "BADDISK/ .. ." 
<subroutine tdentifier> ::= <identifier> 


<subroutine body> ::= <statement> 


<unit designator> ::= <unit mnemonic> <number> 


<varlable identifier> ::= <Identifier> 
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<range specification> ::= <empty> | 
» RANGE = <allowable range> 


<basic statement> ::= <buffer statement> | 
<call statement> 
<comment statement> | 
<display statement> | 
<1/0 statement> | 
<set statement> | 
<verify statement>. | 
<walt statement> | 


<compound statement> ::= BEGIN <compound tai1l> 

<If statement> ::= IF <relatlon> THEN <statement> <else part> 
<do statement> ::= D0 <statement> UNTIL <relation> 

<for statement> ::= FOR <primary> DO <statement> 

<while statement> ::= WHILE <relation> DO <statement> 


<tetter> ::= AlBlclolelFiclh| 1 |u| K[L|M|N/olP]alR| 
S|T[UIV]WIX|¥|Z 


<buffer size> ::= <number> CHARACTERS | 
<number> WORDS 


<frame slze> ::= <empty> | 
IN BCL | 
IN EBCDIC 


<pattern source> ::= WITH PATTERN <pattern part> | 
USING PATTERN <pattern Identifier> 


<unit mnemonic> ::= CP|CR|DK|LP|MT|PP|PR|SC 
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<allowable range> ::= <number> THRU <number> | 
FILE <tdentifier> 


<buffer statement> ::= <COMPARE statement>| 
<DUMP statement>| 
<FILL statement>| 
<KEY statement>| 
<RIPPLE statement>/ 
<ROTATE statement>| 
<SHIFT statement> 


<call statement> ::= CALL <subroutine Identifier> 

<comment statement> ::= COMMENT 
{any sequence of EBCDIC 
characters excluding semi- 
colon and ETX} 

<display statement> ::= DISPLAY ( <display item list> ) 


<I/0 statement> ::= <basic I/0 statement> <I/0 modifier list> 
<1/0 error disposition> 


<set statement> ::= SET <variable identifier> =<operational results> 


<verify statement> ::= <verify disk statement>| 
<verify tape statement> 


<walt statement> ::= WAIT <primary> <time units> 


<compound tail> ::= <statement> END | 
<statement> ; <compound tail> 


<relation> ::= <primary> <relational operator> <primary> 
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<else part> ::= <empty> | 
ELSE statement 
<primary> ::= <number> 
<vartable identifier>| 
HEX "<hex string>"' | 
OCT '<octal string>"'| 
HIGHRANGEOF ( <variable Identifier> )| 
LOWRANGEOF ( <vartable Identifier> ) | 
CURRENTT IME 


<pattern part> ::= <pattern identifler> <pattern size> <pattern> 


<pattern Identifler> ::= <empty>| 
<identifier> 


<compare statement> ::= COMPARE BUFFER <identifier> <buffer offset> TO 
BUFFER <identifier> <buffer offset> 
<area length> <frame size> 
<compare error dispositton> 


<dump statement> ::= DUMP BUFFER <identifier> <buffer part> 
<dump data format> 


<fill statement> ::= FILL BUFFER <identifler> <pattern source> 


<key statement> ::= KEY BUFFER <Identifier> CHARACTER <primary> FOR 
<primary> WITH <primary> 


<ripple statement> ::= ripple buffer <identifier> <buffer part> 
<ripple direction> <increment> 


<rotate statement> ::= ROTATE BUFFER <identifier> <buffer part> 
<direction> <increment> 
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<shift statement> ::= SHIFT BUFFER <identifier> <buffer part> 
<direction> <increment> 


<display item list> ::= <display [tem | 
<display item list> <separator> 
<display item> 


<basic 1/0 statement> ::= <backspace statement>| 

<check statement>| 
<erase statement>| 
<path statement> | 
<read statement>| 
<rewind statement> 
<skIp statement>| 
<space statement>| 
<status statement>| 
<test statement>| 
<write statement>] 
<write tapemark statement> 


<1/0 modifier list> ::= <empty>| 
<1/0 modifier? | 
<1/0 modifier list> <separator>| 
<1/0 modifier> 


<1/0 error disposition> ::= <empty>| 
ON ERROR ( <1/0 error action list> ) 


<operational results> ::= <primary>} 
<primary> <adding operator> <primary>| 
<primary> <logical operator> <primary> 


<verify disk statement> ::= VERIFY DISK <unit or file specifier> 
( <disk test parameters> } 
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<verlfy tape statement> ::= VERIFY TAPE <unit specifler> 
{ <tape test parameters> ) 


<time untts> ::= SECONDS|MILLISECONDS 
<relational operator> ::= >|<j= 
<pattern size> ::= <number> 


<pattern> ::= <empty>| 
( <pattern list> } 


<buffer offset> ::= <empty>| 
. CHARACTER <primary> 


<area length> ::= <empty>| 


FOR <primary> 
<compare error disposition> ::= <empty> | 
ON ERROR 
( <compare error action list> ) 
<buffer part> ::= <buffer offset> <area length> 
<dump data format> ::= IN HEX|1N OCTAL 
<ripple direction> ::= MINUS|PLUS 
<Increment> ::= <empty> | 
<number> | 
+ <number>| 
= <number> 


<direction> ::= LEFT|RIGHT 
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<display Item> ::= <primary>| 
"<string> " 


<separator> ::= <space>|, 


<backspace statement> ::= BACKSPACE <unit specifler> <repeat count> 


<1/0 error dispos!tion> 


<check statement> ::= CHECK <unit or file specifier> 


<check modifler list> <1/0 error disposition> 


<erase statement> ::= ERASE <unit specifier> <1/0 length modifier> 
<1/0 modifier list> <I/0 error disposition> 


<path statement> ::= PATH <unit or file specifler> 
<read statement> ::= <read CR>! 
<read DK>} 
<read MT>| 
<read PR>| 
<read SC 
<rewind statement> ::= REWIND <unit specifier> <wait part> 


<skip statement> ::= SKIP <unit specifier> <paper motion> 
<1/0 error disposition> 


<space statement> ::= SPACE <unit specifier> <repeat count> 
<1/0 error disposition> 


<status statement> ::= STATUS <unit specifier> 


<test statement> ::= TEST <unit specifier> 
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<write statement> ::= <write CP>| 
<write DK>| 
<write LP>| 
<write MT>| 
<write PP>| 
<write SC> 


<write tapemark statement> ::= WRITE <unit specifier> TAPEMARK 
<1/0 error disposition> 


<1/0 modifter> ::= <standard §/0 modifler>| 
<unique 1/0 modifier> 


<1/0 error action list> ::= <t/0 error actlon>| 
<1/0 error action list> <separator> 
<t/0 error action> 

<adding operator> ::= +/- 

<log!cal operator> ::= AND| OR 


<unit or file spectfier> ::= <unit specifter>| 
FILE <identifier> 


<disk test parameters> ::= <disk address part> <disk test part> 


<unit specifier> ::= <unit designator>| 
UNIT <identifler> 


<tape test parameters> ::= SELECT <tape test list>| 
TESTAPE <testape modifier list> 


<pattern list> ::= <pattern element>| 
<pattern list> <separator> <pattern element> 
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<compare error action list> ::= <compare error action>| 
<compare error action list> 


<separator> <compare error action> 


<space> ::= <single space>| 
<space> <single space> 


<repeat count> ::= <primary> RECORDS 

<check modifler list> ::= <check modifier>| 
<check modifier list> <separator> 
<check modifler> 


<tolength modiffer> ::= IOLENGTH = <primary> <iolength unl ts> 


<read CR> ::= READ <unit specifler> <read CR modifier list> 
<1/0 error disposition> 


<read DK> ::= READ <unit or file specifier> EBCDIC 
<read DK modifier list> <1/0 error disposition> 


<read MT> ::= READ <unit specifier> <read MT modifier list> 
<1/0 error disposition> 


<read PR> ::= READ <unit specifier> <read PR modifier list> 
<I/0 error disposition> 


<read SC> ::= READ <unit specifter> EBCDIC <read SC modifier list> 


<1/0 error disposi tion> 
<walt part> ::= <empty> | AND WAIT 


<paper motion> ::= <channel modifier>| 
<spacing modifier> 
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<write CP> ::= WRITE <unit specifier> <write CP modifier IIst> 
<1/0 error disposition> 


<write DK> ::= WRITE <unit or file specifler> <write DK modifier list> 
<1/0 error disposition> 


<write LP> ::= WRITE <unit specifier> <write LP modifler list> 
<1/0 error disposition> 


<weite MT> ::= WRITE <unit specitfler> <write MT modifler list> 
<1/0 error disposition> 


<write PP> ::= WRITE <unit specifier> <write PP modifier list> 
<I/0 error disposition> 


<write SC> ::= WRITE <unit specifier> EBCDIC <write SC modifier list> 
<1/0 error disposition> 


<standard 1/0 modifier> ::= <buffer modifier>| 
<framesize modi fler>| 
<lolength modifier>| 
<memory protect modifier>| 
<pattern modifler>| 
<result modifier>| 
<tag modifier>| 
<translate modifter> 


<unique 1/0 modifter> ::= <channel modifier>| 
<densIty modifter>| 
<leader modifter>! 
<parity modifier>] 
<segment type/address> <modifier>| 
<spacing modifier> 
<stacker modifter> 
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<t/0 error actlon> ::= <call statement> | 
CHECK LENGTH{ 
MAST = <primary>[ 
NO RESULT] 
NOISE] 
PRENT DATA| 
PRINT RESULT| 
SET <variable Identifier> = RESULT} 
sToP 


<disk address part> ::= <empty>} 
<absolute disk address>| 
<relative disk address> 


<disk test part> ::= SELECT <disk test list> 


<tape test Ilst> ::= <tape test>| 
<tape test l!st> <tape test> 


<testape modifler list> ::= <empty> 
<testape modifler> 


<testape modifier tist> <separator> 


<testape modifier> 


<pattern element> ::= <repeat part> ' <string> "} 
<repeat part> HEX '' <hex string> '' 


<repeat part> <variable identifier> FOR 


<field width>|[ 

<field width> RIPPLE " <character> '' 
<increment> | 

<repeat part> ( <pattern Ifst> ) 


<compare error actlon> ::= <call statement>| 
PRINT DATA! 


SET <variable identifier> = RESULT| 


STOP 
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<single space> ::= A single unit of blank horizontal spacing 


<check modifler> ::= <segment type/address modifier>| 
<result modifier> 


<IOLENGTH UNITS> ::= CHARACTERS | 
SEGMENTS | 
WORDS 


<read CR modifier I{st> :: <standard 1/0 modifler>| 
<read CR modifier |ist> <separator> 
<standard 1/0 modifier> 


<read 0K modifier Iist> ::= <read DK modifier>| 
<read OK modifier list> <separator> 
<read DK modifier> 


<read MT modifler list> ::= <read MT modifler>| 
<read MT modifier list> <separator> 
<read MT modifier> 


<read PR modifier list> ::= <read PR modifter>| 
<read PR modifier list> <separator> 
<read PR modifler> 


<read SC modifier list> ::= <read SC modifter>| 
<read $C modifier list> <separator> 
<read SC modifier> 

<channel modifler> ::= CHANNEL <primary> 


<spacing modIifier> ::= <space amount> SPACE 
<write CP modifier tist> ::= <write CP modifler>| 


<write CP modifier list> <separator> 
<write CP modifier> 
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<write DK modifier 


<write LP modifier 


<write MT modiffer 


<write PP modifier 


<write SC modifier 


Tist> :: 


Tist> 


list> :: 


list> :: 


list> 


<write 
<write 
<write 


<write 
<write 
<write 


<write 
<write 
<write 


<write 
<write 
<write 


<write 
<write 
<write 


modi fler> | 
modifier list> 
modi fier> 


modi fier>| 
modifier list> 
modifier> 


modifier>| 
modifier list> 
modifier> 


modifter>| 
modifier list> 
modifier> 


modifier> | 
modifier list> 
modifier> 


<buffer modifler> ::= FROM BUFFER <Identifier>| 
INTO BUFFER <identifier> 


<framesize modifier> ::= BINARY| 


<memory protect modifier> 


<pattern modifier> 


iim <pattern source> 


EBCDIC 


z2=@ MEMORY PROTECT 


<separator> 


<separator> 


<separator> 


<separator> 


<separator> 


<result modifier> ::= SET <variable identifier> = RESULT 
<tag modifler> ::= SET <tag part> TAG 


<translate modifier> 


:i= BINARY| 
TRANSLATE 
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<density modifler> ::= DENSITY = <primary> 
<leader modifier> ::= LEADER 


<parity modifler> ::= EVEN PARITY| 
ODD PARITY 


<segment type/address modifier> ::= <segment type> <segment address> 
<stacker modi fler> ::« STACKER = <primary> 

<absolute disk address> ::= SEGMENT <primary> <ending disk address> 
<relative disk address> ::= OFFSET <primary> <area length> 


<disk test llst> ::= <dIsk test>| 
<disk test list> <disk test> 


<tape test> ::= ALL] : 
ALL except <test number>| 
TEST <test number> <tape test modifier list> 


<testape modifler> ::= IGNORE|MONITOR| 
TRACE <testape trace option> 


<repeat part> ::= <empty>| 
<number> 


<fleld width> ::= <empty>| 
<number> 


<rpad OK modifier> ::= <standard 1/0 modifier>| 
<segment type/address modifier> 
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<read MT modifier> ::= <standard 1/0 modifier>| 
<density modifier>| 
<parity modifier> 


<read PR modifler> ::= <standard 1/0 modifler>| 
<channel modifier> 


<read SC modifier> ::= <standard 1/0 modifier> 
<space amount> ::= DOUBLE|NO|SINGLE 


<wrlte CP modifter> ::= <standard 1/0 mod! fler>| 
<stacker modifler> 


<write DK modifier> ::= <standard 1/0 modifier>| 
<segment type/address modifier> 


<wrlte LP modifler> ::= <standard t/0 modifier>| 
<channe! modifier> | 
<spacing modifier> 
<write MT modifler> ::= <standard 1/0 modifier>| 
<density modifier>| 
<parity modifter> 
<write PP modifier> ::= <standard I/0 modifter>| 
<channel modifier>| 
<leader modifter> 
<write SC modifier> ::= <standard 1/0 modifier> 
<tag part> ::= CODE|DOUBLE|SINGLE| TRANSFER 


<segment type> ::= MAINTENANCE |SEGMENT| SEGMENT 


<segment address> ::= <beginning disk address> <area length> 
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<ending disk address> ::= FOR <primary>| 
THRU <primary> 


<disk test> ::= ALL| . 
ALL EXCEPT <test number>| 
TEST <test number> <disk test modifier list> 


<test number> ::= <number> 


<tape test modifier llst> ::= <empty>| 
<tape test modifier>| 
<tape test modifier I{st> <separator> 
<tape test modifier> 


<testape trace option> ::= READ|WRITE|ERRORS|ALL 


<beginning disk address> ::= <primary> | 
OFFSET <primary> 


<disk test modiffer list> ::= <empty> | 
<disk test modifler>| 
<disk test modifier list> <separator> 
<disk test modifier> 


<tape test modifler> ::= MONITOR|NO[NOISE|PRINT DATA|PRINT RESULT] 
REPEAT <number> TIMES| 
TRACE <tape test trace option> 

<disk test modifter> ::= MONITOR|NO|NOISE|PRINT DATA|PRENT RESULT| 
REPEAT <number> TIMES| . 
TRACE <disk test trace option> 

<tape test trace option> ::= READ|WRITE|ERRORS|ALL 


edisk test trace option> ::= READ|WRITE|ERRORS|ALL 
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<hex string> ::= <hex diglt> | <hex string> <hex digit> 

<hex digtt> ::= 0]1{2(3]4}5/6]7|8|9{alBiciplelr 

<octal string> ::= <octal digit> | <octal string> <octal digit> 
<octal digit> ::= 0/1/2/3]4|5/6|7 

<character> ::© {any CONRAC character except the ETX} 


<string> ::= {any series of EBCOIC characters excluding quote mark and 
and ETX} 
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8-24 BURROUGHS - B 6700 HANDBOOK 


SYSTEM 


MEMORY AND SCAN BUS TEST POINTS 


NOTE 


All test points are located on backplane of cable driver cards. 


Address Information | Information | Info. 40 thru 51 
0 thru 19 


X = Upper half of card 
Y = Lower half of card 
R = Recelver (from bus) 
D= Driver (to bus) 


PRINTED IN U.S. AMERICA st 5000276 


BURROUGHS - B 6700 HANDBOOK 8-25 


SYSTEM 


SCAN BUS CARD LOCATIONS 


Information 
information Information 4O thru.5t 
00 thru 19 20 thru 39 and Control 


Processor 
Multiplexor 


Data Comm 


MEMORY INTERFACE HUB CARD LOCATIONS 


Information Information Information 
00 thru 19 20 thru 39 40 thru 51 
and Control 


Memory 
Cabinet 
(CBD= 
bottom of 
card) 


Multi- 


plexor 
(DAB=top 
of card) 


pene? nae eee omen el 
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8-26 BURROUGHS - 8 6700 HANDBOOK 


PROCESSOR 


PROCESSOR 


BACKPLANE CLOCK TEST POINTS 


Signal 


CLKA.AOT 
CLKA.A02 
CLKA.A0S 
CLKA.AO7 
CLKA.AO4 
CLKA.AII 
CLKA.A09 
CLKA.A0B 
CLKA.AI2 


CLKB, BO 
CLKB. BO2 
CLKA,BO6 
CLKA. B03 
CLKB.BO4 
CLKB. BOS 
CLKB.BI2 
CLKA. B07 


CLKB.CO3 
CLKA.COl 
CLKA.CO2 
CLKA.COS 
CLRA.CO4 
CLKA.CO8 
CLKA.C12 


Signal 


CLKB, tt2 
CLEA. 112 
CLKA.W1) 
CLKA. 110 
CLKA. 109 
CLKA. 108 
CLKA. 107 


CLKB/JO5 
CLKB/JO8 
CLKB/J11 
CLKB.JO7 
CLKB.J09 
CLKB.J10 


PRINTED IN U.S. AMERICA 


PANEL A 


PANEL B 


End of Net T.P. 


End 


AABAZB 
AABC7F 
AADB7D 
AAFAGN 
AADE6D 
AAFBID 
AAFB7D 
AAFESD 
AAHB7D 


AABJ9D 
AADG6D 
AADG7B 
AADJ3D 
AADJ5D 
AADUgD 
AAFJ6C 
AAFKIP 


AAFKOP 
AAHHOC 
AAHJ3D 
AAHK2C 
AAJE5D 
AAJH8D 
AALFID 


of Net 


ABDB2X 
ABFAG6B 
ABFASB 
ABFBOB 
ABFB2B 
ABFBAB 
ABFHEB 


ABBI2S 
ABBJ2Y 
ABBK2Y 
ABDJ6B 
ABDJ8B 
ABDKOB 


T.P, 


3000276 


BURROUGHS - B 6700 HANDBOOK 8-27 
PROCESSOR 
BACKPLANE CLOCK TEST POINTS (Cont) 
PANEL B (Cont) 
Signal End of Net T.P. 
CLKB.J12 ABDK2B 
CLKA.J12 ABFE8B 
CLKA. JIT ABFFOB 
CLKA.J10 ABFF2B8 
CLKA.J09 ABFFAB 
CLKA.J06 ABFKOB 
CLKA. JOS ABFK2B 
CLKA.JO7 ABFK4B 
CLKA. JO8 ABFK6B 
CLKA. KO} ABJC8F 
CLKA. KO9 ABLC2F 
CLKA.KI2 ADLD3D 
CLKB/K02 ABLI6B 
CLKB/KO3 ABLI6C 
CLKA. KOA ABLI6D 
PANEL C 
Signal End of Net T.P. 

CLKA.MO3 ACFU6Y 
CLKA.MO4 ACFKOY 
CLKA.MO2 ACFK2Y 
CLKA.MO1 ACHB4V 
CLKA.MO7 ACHFAB 
CLKA.MO8 ACHF6B 
CLKA.MO5 ACHJHE 
CLKA.NO2 ACJBAF 
CLKA.NOI ACJD2B 
CLKA.NO4 ACJE2B 
CLKA.NOS ACJGOB 
CLKA.NII ACLF6C 
CLKA.NO9 ACLG2B 
CLKA.NI2 ACLH2B 
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a eo 


PROCESSOR 


MEMORY AND SCAN BUS OUTPUT TEST POINTS 


Information Bits 


00 ACDE6X 18 ACFEGH 36 ACFE70 
Ol ACDE6V 19 ACFE6L 37 ACFE7F 
02 ACDE6U 20 ACDE7X 38 ACFE7H 
03 ACOE6R 21 ACDE7V 39 ACFE7L 
04 ACDEGN 22 ACDE7U 4O ACDE6Y 
05 ACDE6B 23 ACDE7R 41 ACDEG6W 
06 ACDE6D 24 ACDE7P 42 ACDE6T 
07 ACDE6F 25 ACDE7C 43 ACDE6S 
08 ACDE6H 26 ACDE7D 4h ACDE6P 
09 ACDE6L 27 ACOE7F 45 ACDEGC 
10 ACFE6X 28 ACDE7H 46 ACDEGE 
TT ACFE6V 29 ACDE7L 47 ACDE6G 
12 ACFE6U 30 ACFE7X 48 ACDEGI 
13 ACFE6R 3) ACFE7V 49 ACDE6M 
1h ACFE6N 32 ACFE7U 50 ACFE7W 
15 ACFE6B 33 ACFE7R 51 ACFE7M 
16 ACFE6D 34 ACFE7P 

17 ACFE6F 35 ACFE7C 


Address Bits 


00 ACFE6Y 10 ACDE7W 
OF ACOE7S VT ACFE6W 
02 ACDE7Q 12 ACFE6T 
03 ACDE7M 13 ACFE6S 
O4 ACDE7K V4 ACFEG6P 
05 ACOE7E 15 ACFE6C 
06 ACOE7! 16 ACFE6E 
07 ACDE7J \7 ACFE6G 
08 ACDE6J 18 ACFE6I 
09 ACOE6K 19 ACFE6M 


MPRC. RM) ACFE7E 
MAPL.LMT ACFE7K 
MWARC.LMD ACFE7Q 
MREQ. RM} ACFE7S 
SCAN. CXC ACDG5S 
LOAX.BIT ACDGSH 
LSEL.BIt ACDGSL 
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PROCESSOR 
MEMORY AND SCAN BUS INPUT TEST POINTS 
Information Bits 
00 ACDA6Y 18 ACFASJ 36 ACFC8E 
OT ACDA6BW 19 ACFASM 37 ACFC8H 
02 ACDA6V 20 ACDCBY 38 ACFC7J 
03 ACDA6T 21 ACDC8w 39 ACFC7M 
04 ACDA6R 22 AcDCBV 40 ACDFOY 
05 ACDA6C 23 ACDC8T 41 ACDFOW 
06 ACDAGE 24 ACDC8R 42 ACDFOV 
07 ACDASH 25 acpc8c 43 ACDFOT 
08 ACDASJ 26 ACDC8E 44 ACDFOR 
09 ACDASM 27 ACDC7H 4S ACDFOC 
10 ACFA6Y 28 ACDC7J 46 ACDFOE 
11 ACFA6W 29 ACDC7M 47 ACDESH 
12 ACFAGV 30 ACFC8Y 48 ACDEQJ 
13 ACFA6T 31 ACFC8W 49 ACDESM 
14 ACFA6R 32 ACFC8V 50 ACFFOY 
15 ACFA6C 33 ACFC8T 51 ACFFOR 
16 ACFAGE 34 ACFCB8R 
17 ACFASH 35 ACFC8C 
Control 
MAOX. COO ACFFOC 
MABX.COO ACFD9J 
MTEX.COO ACFE9M 
MRDY COO ACFFOE 
SRDY/X00 ACFGHE 
EIMA. X00 ACFGAY 
EIMB. X00 ACFGSV 
MXSD.X00 ACFG4H 
SAOX. X00 ACFGSC 
STEX. X00 ACFG4M 
LOGIC VOLTAGE TEST POINTS 
NOTE 
The foltowing test points are end- 
of-net points; therefore, a proper 
indication at any of these points 
signifies that the associated voltage 
net is good. 
+ AA75V - 2.0V 
AABK9A AABK9Z 
AADKSA AADKOZ 
AAFK9A AAFK9Z 
AAHK9A AAHK9Z 
AAJKSA AASKIZ 
AALK9A AALK9Z 
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PROCESSOR 


LOGIC VOLTAGE TEST POINTS (Cont) 


+ 4,75V 


ABBKSA 
ABDK9SA 
ABFKSA 
ABHKQA 
ABJK9A 
ABLK9A 


ACBK9A 
ACDK9A 
ACFK9A 
ACHK9A 
ACJK9A 
ACLK9A 


- 2.0V 


ABBK9Z 
ABDKSZ 
ABFK9Z 
ABHK9Z 
ABJK9Z 
ABLK9Z 


ACBK9Z 
ACOK9Z 
ACFK9Z 
ACHK9Z 
ACJKIZ 
ACLK9Z 


SPECIAL VOLTAGE TEST POINTS 


+ 1V 


+ 12V 


~ 12V ~ 4 5V 


To Cable Driver/Receiver Cards: 


ACDAS1 
ACDF31t 
ACcDI71 


ACDASK ACFAST 
ACDF3K ACFF31 
ACDI7K ACFI7) 


To Clock Circuit Cards: 


AADC6K 
AADHTK 
AAJI7K 
ABBDOK 
ASBHSK 
ABDDOK 
ABDHSK 
ABLEIK 
ACHH2K 
ACJFSK 


AABDOC 


NOTE 


+} volt is applied to al) Clock Dis- 
tribution cards. Test points for Type | 
and Type tV cards are pins 1C, 10, IM, 


IN, and IP. 


For Type It cards, test 


points are pins OB.and OC. 
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PROCESSOR 
INTERFACE CABLES 
Output Memory Scan 

Line Bus Bus Description 
Cable 1: W MAOO SA00 my 

T MAO] SA01 

R MAO2 S$A02 

P MA03 SA03 

M MAOS SAO4 

c MAOS SAOS 

E MAO6 SA06 

G MAO7 SA07 

| MAO8 SA08 

K MAOQ SA0S Memory/Scan 

v MAIO SAIO Address Bits 

U MATI SAll 00 thru 19 

s MAI2 SAI2 

Q MAI3 SA13 

N MAL SATA 

0 MAI5 SAI5 

F MAI6 SAI6 

H MAI7 SAI7 

J MAIS SAI8 

L MAIQ SAIgQ. 
Cable 2: v M100 $100 

T Mi01 Sto 

R M102 $102 

P M103 $103 

M M104 S104 

c M105 S105 

E: M106 $106 

G M107 $107 

! M108 $108 

K M109 $109 Memory/Scan 

Ww M110 S10 Information Bits 

u 4111 Suit 00 thru 19 

S$ M112 St12 

Q 4113 SH13 

N MIT4 st4 

D M115 Sims 

F M116 SH6 

H M117 S117 

J ML18 S118 

L MIT9 S119 
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PROCESSOR 


INTERFACE CABLES (Cont) 
Output 
Line 


Cable 3: 


rornoZOncLx—-OMorvvAa< 


Cable 4: 


nN ZERA-OMOZVBA< 


PRINTED IN U.S. AMERICA 


Memory 
Bus 


M120 
12] 
M22 
4123 
MI24 
Mi25 
M126 
4127 
Mi28 
M129 
M130 
M131 
4132 
M133 
M134 
M135 
M136 
M137 
Mt 38 
MI39 


Miho 
may 
M142 
W143 
Miah 
M145 
MI 46 
MAT 
M148 
Mtg 
M150 
M51 


(1) MRDY 


(1) REQ 


(1) MWR 


(1) PRC 


(1) MABX 


(1) MAOX 


Scan 
Bus 


$120 
$121 
$122 
$123 
siz 
$125 
$126 
$127 
$128 
$129 
$130 
$131 
$132 
$133 
S134 
$135 
$136 
$137 
$138 
$139 


Stho 
sik 
$142 
$143 
S14 
S145 
S146 
S147 
Sths 
S149 
$150 
SSI 


(2) SRDY 


(2) SREQ 


(2) swre 


(2) mxsb 


(2) ERMA 


(2) SAox 


Description 


Memory/Scan 
Information Bits 
20 thru 39 


Memory/Scan 
Information Bits 
40 thru 51 


(1) 
(2) 


(1) 
(2) 


(1) 
{2) 


(1) 
{2) 
«a 
Q) 
(2) 


Memory Ready 
Scan Ready 


Memory Request 
Scan Request 


Memory Write Contra] 
Scan Write Control 


Memory Protect 
Control 
MPX-D Ready Line 


Memory Access Begun 
External Interrupt- 
MPXA 


Memory Access 
Obtained 

Scan Access 
Obtained 
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8-33 
PROCESSOR 
INTERFACE CABLES (Cont) 
Output Memory Scan 
Line Bus Bus Description 
Cable 4: Ss (1) spare (2) EIMB (1) spare 
Cont (2) External Interrupt- 
MPXB 
L (1) MAPL = (3) SAPL (1) Memory Address 
Parity Level 


(2) MTEX (4) STEX (2) Memory Detected 
Transmission Error 
(3) Scan Address Parity 
Level 
(4) Scan Transmission 


IC MEMORY REGISTER ADDRESSES 


Error 
ADDRESS 
Fer er nc a 
TABLE INDEX 
35 
BUF3 | TEMPORARY STORAGE 


MOST RECENT MSCW 
ADDRESS 
D 


R 
P= [ [om 
re 
TEMPORARY STORAGE 


35 STACK VECTOR INDEX 
OF CURRENT STACK 
Be EB SEGMENT DESCRIPTOR eae 


SEGMENT DESCRIPTOR 


x = WRITE/READ (W/R) 
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—— 


CORE MEMORY 


CORE MEMORY 


POWER SUPPLY VOLTAGE CHECK AND ADJUSTMENT 


NOTE 


Prior to performing any adjustment, ensure that 
+12 V, ~12 V, and -22 V outputs of memory control 
cabinet are within 3 per cent of nominal, and 
that the +10 V and -10 V supplies of the AC Power 
Module are normal. 

Panel D 789 

Panel 8 O 

Pane) BO 

Panel A 


Panel D 345 


Panel 0 345 


MEMORY REGULATORS THRESHOLD VOLTAGE 
CHECK AND ADJUSTMENT 


NOTE 


Designations "L" and ''R'' on special 
voltage test panel identify left 
and right stacks, respectively, as 
vlewed from card side. Left stack 
contains high-order half of all 
words for associated module. 


Test Point Adjust For 


SOL, 434, LT Recorded nominal 
value 


50R, 43R, RT | Recorded nominal 
value 
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CORE MEMORY 


SENSE AMPLIFIER TEST POINTS 


Circuit Circuit Circuit 
2 
ou 


i) 1 
Strobe 1c 1K 
Reset 
Output 
Test Point 
Threshold 


LL Sw Qh 
LL Sw Q) 
LL Sw Q2 
LL Sw Q3 
Dummy Sw 


(Test points are 
located on Sense 
Amplifier cards.) 


GROUND SWITCH SELECT LEVEL TEST POINTS 


Switch 
Number 


WON auFWwrn-o 
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CORE MEMORY 


INHIBIT DRIVER TEST POINTS 


input 0 
Output 0 
Input 1 
Output | 
Input 2 
Output 2 


(Inputs are False to enable drivers.) 


FLOATING SWITCH SELECT LEVEL TEST POINTS 


STACK 0 STACK | 


NUMBER. 


0 
1 
2 
3 
4 
5 
6 
7 


ADDRESS DECODING 


Inhibit (10 thru 13) 


Sense Quadrant (QI - Q&) 


a 
Gs fetu tools Tet7féts Ts [3f2qi] | 


ee 


Y Floating Y Ground X Floating X Ground 
Switch No. Switch No.. Switch No. Switch No. 
Me aa a ll ones et a) 
Y Transformer No. X Transformer No. 
13=12/-13/ Q1=6/-13/ 
12=12°13/ Q2=6°13/ 
W=)2/°13 Q3=6/°13 
10=12-13 Qk= 6°13 
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CORE MEMORY 


FLOATING AND GROUND SWITCH CARD CONNECTIONS 


GRD 


Ground Switch Floating Switch Floating Switch 
Connector Connector Connector 
ODD EVEN 


TIMING GENERATOR OUTPUTS 


Timing Tab 


Circuit Output Pin 


ON HON KREwuND ~ 


*MTGR. DOO 295 


varies per stack. 


(Input: DLGD.LOO, Pin OC) 
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CORE MEMORY 


MEMORY MODULE TIMING SIGNALS 
NOTE 


All times are referenced to MTGA output (Tab 0) 
from Timing Generator delay line. 


Waveform 
Function Leading Trailing Parameters 


DLGO.LOO | CAJGOC Input to MTGDOROO MTGY -30ns 420ns 
delay line } (BUSY ON be eter ds 
driver flip-flop) 

STRB.BOO } CAJG3N Read Cur- Ons 265ns 

STRB.BOI CAJBON rent enable| MTGA MTGQ / \ 

STRB.BIO | CAJG2K |Write Cur- 450ns__730ns 

STRB.BI1 | CAJB8K rent enable] MTGW MTGF/ etfs er Ne! 


ST03 Sense MTGR a 
STO4 amplifier (CAJGOT, 235ns 295ns 
strobe CAJGIV) 
ST07.L00 | CAJGSG Enable Read} MTGD1ROO MTGT -30ns = 375ns 
floating (BUSY aft NE 
g switch flip-flop) 
ST08.LOO | CAJB8F MTGV MTGB/ 410ns 795ns 
ST09.LOO | CAJGSM Enable MTGD1 ROO MTGT/ -30ns 825ns 
ground {BUSY ey SD 
flip-flop) 
STIO.LOO | CAJG3F Write MTGO MTGJ 110ns_ _140ns 
Strobe into / \ 
STO5.LOO | CAJG2ZE inhibit MTGS MTGU/ 435ns 830ns 
driver LIF MS 
enable 
SA quadrant | MTGA MTGU Ons 380ns 
select / \ 
enable 
Function Leading Tralling Waveshape 
RESW.BOO | CAJG2M Restore MTGV/ MTGZ/ 860ns__900ns 
RESW.BIO | CAJB8M ae ae 
SETA.LOO | CAJGAS Set address| BUSY/ MTGV/ -30ns 860ns 
enable \ / 
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MULTI PLEXOR 


MULTIPLEXOR 


MEMORY AND SCAN BUS HUB CARD LOCATIONS 


MEMORY INTERFACE 


tnformation 
00 thru 19 


Information 
20 thru 39 


(nformation 
4o thru 51 


Address 


(DAB = Top of Card} 


SCAN BUS INTERFACE 


Addresses 
Bits 00 thru 19 
Bits 20 thru 39 
Bits 40 thru 51 and Controls 


(DBD = Bottom of Card) 


GENERAL PROCEDURE FOR MANUAL CARD TEST 


1. Set LOCAL REMOTE switch to LOCAL. 

2. Set CARD TEST ENABLE OFF switch to ENABLE. 

3. Clear TIME OF DAY register. 

4, Set desired test case bits into TIME OF DAY register and insert 


card to be tested into location DBBD8., Correspondence of register 
bits and backplane pins is indicated in the following chart. 
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MULTI PLEXOR 


GENERAL PROCEDURE FOR MANUAL CARD TEST (Cont) 


TIME OF DAY Register Backplane TIME OF DAY Register Backplane 
Bit Pin Bit Pin 


TROO. FOO TR23.F00 
TRO} .FOO TR24 FOO 
TRO2. FOO TR25.FOO 
TRO3. FOO TR26. FOO 
TRO4. FOO TR27.FOO 
TROS. FOO TR28. FOO 
TRO6. FOO TR29.FO0O 
TRO]. FOO TR30. FOO 
TROB. FOO TR31.F0O 
TROY. FOO TR32. FOO 
TRIO. FOO TR33.FOO 
TRI1. FOO TR34. FOO 
TRI2. FOO TR35.F00 
TRI3. FOO TR36. FOO 
TRIS. FOO R37. FOO 
TRIS. FOO TR38.FOO 
TRI6.FOO TR39. FOO 
TRI7. FOO TRAO, FOO 
TRIB. FOO TR4) FOO 
TRI9. FOO TR42. FOO 
TR20, FOO TR43.FOO 
TRZ}. FOO 


TR22.F00 
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- MULTI PLEXOR 


PERIPHERAL CONTROLLER INTERFACE 
Location DBJJ5 (PCC 0) 
Busy and Access Request (ARL) DBJIG (PCC 1) 


GRND.LOO. 


vis. 


‘ee Bu0o7xe9 TR 
vive Byoorxo0 TR} 


yor 2K 
GRND. LOO ine 8U037K00 [R} p———vI2 
yor 
eC) ar ——,—t xi2 
YIN YIP. 
GRND. LOO vine 8u047K00 [R}~ ,———vI9 


xin xox 
AROO. Xoo [RP 


xIS 


XIU: 
xou ARO2. XOO Rk} tS 


xOR 


xi 
yoo GRND. LOO xIR«-ARO4. KOO RH re 


[o} x2 
ve Buos/xoo [R-! p———v4 
YID. lo] Yor: -—*+ x4 
YOF. GRND. LOO Wie Buos/xoo [R}— Y6 
[o} X6 
16 ve 
yore BUOT/XOO Rk} 
YIM ie Yi x8 
You GRND. LOO. yore Buoe/xoo TR} Yi0 
i 
Yi. lo] xlo 
GRND. LOO Bu09/x00 [R} YI 
xoo 
[0] x1 
Aros. xoo [R}~ V3 
x10 [0] x3 
GRND. LOO ARO6. xoO |f] Y5 
XOF- 
[0] xs 
Y? 
XxIH [0] XT 
GRNO. LOO 19 
XOL- o ‘e 
xIk xm 


PRINTED IN U.S. AMERICA so000276 


8-42 BURROUGHS - B 6700 HANDBOOK 


MULTI PLEXOR 


PERIPHERAL CONTROLLER INTERFACE (Cont) 


Location DBJJB (PCC 0) 
Access Granted (AGL) and Channel Designate (CDL) pByJ2 (PCC 1) 


PLO3. V7I veo 


vis 
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A 


MULTEPLEXOR 


PERIPHERAL CONTROLLER INTERFACE (Cont) 


Control Signals Location DBJI6 


Y20 
vis GRND, LOO 

x20 

vis 


YOR: 
YIN 


[Rr] 
[R} 
[R] Seer 
xis 
xix toee. 800 JO] x19 
XOX: rm] soa 
: Jo] XI7 
[R] 18 
[R] 
[rR] 


YIL: 
toon Pt : 
XB. — xoc 13 


XOF 


XIH 


XOL- GRND. LOO 
‘i ae 
XOM: 
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MULTIPLEXOR 


PERIPHERAL CONTROLLER INTERFACE (Cont) 


Information and Control Location DBJI3 


POUT. B10 yao 
x20 


YvI8 
x18 
att 
X16. 


WS: 


MWwD8. X00 


MwD4. x00 
Yor 


YIN a 
RDAB. X00 
xis. PouT. 800 


MWA8. X00 


XOP. 


yoo 


YOF: 


YOu 


xOD. 


XOF: 


XOL. 
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DISPLAY AND MDL 
DISPLAY AND MDL 


Multiplexor and Processor Bit Assignments (Panel B) 
MULTIPLEXOR 


GEC - Oecimal ward address 
OCT - Octal word address 


toc - Fin location on back De zpanel DB, ie %, aed 
‘or a scope sync pulse for that 
particular word INF2 - DDFB8M 

BIT - Address of the first, or zero INF3 ~ DOF BSW 
bit of each address and is de- INF4 - DOF BBX 
rived by multiplying the decimal INF5 - DOFBQW 
word address by eight. This bit INF6 - DDFBBY 
address occurs in the MDL basic INF7 - DDFB8U 


listing. 
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DISPLAY AND MDL 


PROCESSOR 


ODF BST 


INF] - DDFBSN 
INF2 - ODFB8H 
(NF3 - DOFB8W 
INF4 - DDFB8X 
INF5 - DDFBOW 
INF6 ~ DDFB8Y 
INF7 - DDFB8U 


(See Note on page 8-45.) 
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VOIWSANV ‘SN Ni OZiNidd 


9220006 


BIT Loc 


BIT LOC 


BIT Loc 


BIT 


BIT Loc 
DEC 
oct 
Loc 
BIT 


DEC 
OCT 
Loc 
BIT 


DEC 
oct 
Loc 
BIT 


DEC 
oct 
Loc 


- INFS - ODFB9W 


{See Note on page 8-45.) 


(y Joung) s1ejsiGey 


TW ONY AVIdSId 


MOOGONVH 0029 9 - SHONOUING 


£h-8 


VOIUAMY “S°A NI G3LNIed 


922000¢ 


tor 


POWER 

+1 00K, BIK 

2 TOK, TK 

4S TOA, TIA 
BOA, ATA 

22 Ta, TH 

GND "0" SIDE OF CARD. 
TO? &80TTOM 
aGNTY 


XeTo Tor 
Y s3 «S0TIOM 


‘MDL CABLE 
“TO" MEX NO, 1 


INT MDL 
‘poBD2 
pooD2 


LOGIC PAGE 
04,020.8 


S2DpojU] | “ON 2OxE;dNINW OF 1GW 


dW ONY AV1dSId 


84-9 


NOO@MANVH 0029 @- SHONOAING 


VOIMZWY S°N NI OBLNINd 


922000¢ 


TOR 


UX 


Tov 


nu 


TOR 


ns 


CABLE NO. 


TIN 
TOP 


118 


Tim ¢ GRELFRe 


PL03, vad 


mtr SCO..QR. 


TOF € 


m 
TOL 


POWER 
+1 BOK, BIK 
+42 TOK, TIK 
4.5 TOA, TIA 
BOA, B14 
912 TOL, TH 
GND "0" SIDE OF CARD 
TOP & BOTTOM 
8, G,N, TY 


XaT=TOP 
Y= B= BOTTOM 


MOL CABLE 
“INY MPX NO. 


LOCATION 
DBBS 
DBDUS 


LOGIC PAGE 
55,044.8 


BOTTOM 


CABLE_NO. 


Bor et 


alk 
801 


@20p94U] TOW OF | “ON JOxe;dujnw 


JaW ONY AV1dSId 


NOOGGNVH 0029 @ - SHONOWING 


64-8 


yVoluanY “SN NI O3LNINd 


9220006 


Tor 


POWER 

+1 BOK, 81K 

12 TOK, TK 

4.5 TOA, TIA 
BOA, BA 

12 10, TIL 

(GND "0" SIDE OF CARD 
TOP & 8OTTOM 
8,G,N,1T,¥ 


XaTeTor 
Y¥ =B=SQTIOM 


MOL CABLE 
"To" MPX NO. 2 


IN" MDL 
pose 
ponte 


LOGIC PAGE 
04.025.8 


soTTom 


s20pe}u] J “ON 1Oxe|dNINW OF IGW 


TW ANY AVTdStd 


09-8 


WOOGAGNVH 0029 4 - SHONOSING 


VOIMANY “S'N NI G3LNI8d 


9220006 


on 


CO7F.QR. 


CABLE_NO. 


POWER 
+1 BOK, BIK 
12 70K, TK 
44,5 TOA, TIA 
‘BOA, BIA 
2 TOL, TIL 
GND "0" SIDE OF CARO 
TOP & BOTTOM 
8, G,N,1,¥ 


X=T= TOP 
Y= 8 BOTTOM 


MDL CABLE 
IN" MPX NO. 2 


LOCATION 
BBS 
DBDIS 


LOGIC PAGE 
55,044.38 


ax 


aru 


BIB 


B10 


SO1TOM 


S2Dpayul TOW OF J “ON soxe/dijinw 


dW aNY AY1dSId 


NOOSGNVH 0029 @- SHONOWING 


1$-8 


VOUSNY “S'N Ni OSLNIdd 


9270009 


END. .D.. 


ror 


POWER 

1 BOK, BIK 

12 1K, TK 

4.5 10A, TIA 
BOA, 81a 

#42 10H, TH 

GND “0" SIDE OF CARD. 
TOP & BOTTOM 
UGNTY 


XaT= TOP 
Y= = BOTTOM 


MDL CAME 
TO" 0.9, NO. 


*IN® MDL 
DosoS 
opD06 


LOGIC PAGE 
04.090.8 


Soppeyuy | “ON 108892019 03 1GW 


Taw GNV AVTdSId 


25-8 


NOOSGNVH 0029 @- SHONOUING 


VOIUSWY 'S'N Nt OSLNId 


9220005 


L092. v47 


POWER 

+1 BOK, BIK 

12 TOK, 1K 

M.S TOA, TIA 
BOA, BIA 

12 TO, 71 

GND "0" SIDE OF CARD. 
TOP & BOTTOM 
86,N,TY ow 


X= T= TOP 
Y = 8 = BOTIOM 


MDL CABLE 
"IN" DP.NO. 1 


LOCATION 
ACD 
ACrIT 


LOGIC PAGE 
42,025.8 


BOTTOM 


*9" 


"1" CO7F.QR., 


CABLENO. 


@20D}HO4U] TOW °% | “ON J0sse20Ig 


GW ONY AVIdSIC 


NOOSAGNVH 0029 8 - SHONOAING 


£$~8 


VOUWANY “S'N NI GALNIYd 


9420006 


TOP CAME NO, 


41 BOK, BIK 

“12 10K, THK 

$4.5 TOA, TIA 
BOA, BIA 

2 1a, TH 

GND "0" SIDE OF CARD 
TOP &BOTIOM 
BGAN TY 


Xm TeTOP 
Y«={8=BOTTOM 


MDL CABLE 
"10" DP, NO, 2 


"HN" MDL 
DOBDS 
poDos 


LOGK PAGE 
04,035.68 


yorom 


e2DpOjUy Z “ON 10S$8201g 0} 1GW 


TW ONY AVWdSId 


45-8 


WOORGNYVH 0029 & - SHONOWENG 


a3.Nlud 


VoINaWy “Sn NI 


9220006 


nx 


Tov 


mu 


TOR 
ms 


TIN 
18 


1B 


no 


Too 


Te 


tie eq CREL FR 


TOF 


mH 
TOL 


TOP CABLE NO. 


POWER 
+1 80K, 81K 
12 TOK, TIK 
44.5 TOA, TIA 
BOA, BIA 
#12 TO, TH 
GND "0" SIDE OF CARD 


TOP & BOTTOM 
BG,NLY 


COSF.QR, 


X=T= TOP 
Y = 6 = 8OTTOM 


MOL CABLE 
“HN” DPPZ 


LOCATION 
ACDT 
ACEI 


LOGIC PAGE 
42,025.8 


BOTTOM 


CABLE NO, 


INF4, QR. 


S2Dpa44] IGW 1 Z “ON Jossa201q 


Taw GNV AV1dSId 


NOOGGNVH 0029 @ - SHONOUING 


S5-8 
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CONSOLE DISPLAY CONTROL 


CONSOLE DISPLAY CONTROL 


NOMINAL MULT! OUTPUTS 
NOTE 


All multi adjustments are on clock 
timer card in location BABF2. 


Nominal Output Point Observed 


833 usec between BABF2U 
pulses (1200 baud) 
or 416 usec between 
pulses (2400 baud) 


1.5 sec pulse width BABF2, chip CO, 
(positive portion) pin 


1.5 sec pulse width BABF2, chip AO, 
(positive portion) pin # 


{f adjustment is required, refer to Section IV of FETM. 


TRANSLATOR OUTPUT TEST POINTS 


ASC11-to-EBCDIC 


EBCDI C-to-ASCtT 


CARD LOADING 


LEVEL CHANGER/EXCHANGE 
LEVEL CHANGER/EXCHANGE 0) 
LEVEL CHANGER/EXCHANGE 02 
LEVEL CHANGER/EXCHANGE 03 
LEVEL CHANGER/EXCHANGE 0% 
LEVEL CHANGER/EXCHANGE 05 
LEVEL CHANGER/EXCHANGE 06 
LEVEL CHANGER/EXCHANGE 07 
RDY STATUS CABLE DRIVER 
INPUT REQ COAX DRIVER 
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eS 


CARD LOADING (Cont) 


Location 


8-57 


CONSOLE DISPLAY CONTROL 


BABF6 
BABFS 
BABGO 
BABG2 
BABG6 
BABHO 
BABH2 
BABHA 
BABHS 
BABI2 
BABI6 
BABI8 
BABJO 
BABJ2 
BABI6 
BABIS 
BABKO 
BABK2 
BABKA 
BABK6 
BABK8 
BABM8 
BABN4 
BABNS 
BABP2 
BABP4 
BABP6 
BABPB 
BABQZ 
BABQ6 
BABOS 
BABRO 


BABR2 


SINGLE LINE TIMERS 
VOLTAGE DISTRIBUTION 

LINE CONTROL F/F'S NO. 2 

LUNE CONTROL F/F'S NO. 1 

SHIFT REGISTER, UPPER 

SHIFT REGISTER, LOWER 
MTR/DISPLAY NO. 4 

B/C REGISTER 

CHARACTER AND PARITY GENERATOR 
CHARACTER SENSE 

S/R CONTROL AND MISC. 
MTR/DISPLAY NO. 3 

CONTROL STATE REGISTER 

C/S REGISTER DECODER 

C/S REGISTER CONTROL NO. 1 

C/S REGISTER CONTROL NO. 2 
ERROR CONTROL 

TRANSLATOR (E to A) NO. 1* 
TRANSLATOR (E to A) NO. 2* 
TRANSLATOR ({E to A) NO. 3% 
TRANSLATOR (A to E) NO. I* 
TRANSLATOR (A to E) NO. 2* 
TRANSLATOR (A to £) NO. 3* 
CLOCK AND LOCAL MAINT. 

ERROR REGISTER 

MTR/DISPLAY NO. 2 

SEQ CTR REGISTER 

U/D CONFIGURATOR CARD 

U/D CONFIGURATOR CARD 

U/D AND OP. REGISTERS 
MTR/DISPLAY NO. 1 

INTERFACE CONTROL 

INFO REGISTER IN ''C'! 

INFO REGISTER IN ''BY 

INFO REGISTER IN "AI! 

INFJ 
INFJ 


* E = Console Display Control; A = Terminal Unit. 
VOLTAGE TEST POINTS 
Vol tage 


+h 75V 
72.0 
+12 
-12 
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Test Point 


Any OA/1A Pin 
Any 02Z/1Z Pin 
BABFAK, F4L, F4M, FAN 
BABF4C, F4D, F4E, FAF 
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CONSOLE DISPLAY CONTROL 


SWITCH/INDICATOR PLUG-ONS 


SINGLE PLSE 
SINGLE INST 


2 B 


R Q = 
plese lel Sls 
° 

2 
BRB as 


START 
CLEAR 


OFF 
COL 


LEAR 
cB XMTF 


E 


BHRGREEE 


2 
nn 


STCB 
OFF N 


REQ TO SEND c 


r 


Ss 
c 
R 


Q 
= 
fe 
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DATA COMMUNICATIONS SYSTEM 


SWITCH FUNCTIONS 


Function 


LOCAL REMOTE 


In LOCAL, disables control and Information 
levels between MPX and Console Display 
Control. 


SINGLE PLSE 
SINGLE INST 
RUN 


Controls single-pulse and run modes; 
single-instruction mode is not implemented, 


START Initiates single-pulse or run mode. 


CLEAR Clears all indicators in unit. 


OCB OFF CDL In 10CB, causes true level on. 1/0 Complete 
bus; in CDL, allows Channel Designate level 
for control data transfer. 


STCB OFF Allows Start Channel Bus level to be true. 


REQ TO SEND Enables Request To Send level. 


DATA COMMUNICATIONS SYSTEM 
DCP VOLTAGE TEST POINTS 


-12 Volt Circuits +1 Volt Circuits 


M12V. RT FBBFSC FBDHIR PLO1.vO0 FBDF6C 

M12V. R2 SD DHIS PLO1.VO1 6 

NG12.VO2 SE BE3K PLOI.VO2 FBDE3K 
NG12.V03 SF BGIK PLO]. VO3 DGIK 
NG12.VO4 56 BE6K PLOI.VO4 DE6K 
NG12.VO5 SH BG7K PLOI.VOS DG7K 
NG12.V06 51 BF3K PLOT. VO6 DF3K 
NG12.V07 53 PLO1.VO7 

NG12.VO8 5K BF2K PLO. VOB DF2K 
NGI2. VO9 5L PLOY. VO9 

NGI2.V10 5M BG8K PLOY.VIO DG8K 
NGI2.VI11 SN BESK PLOT.VII DEOK 
NGI2.V12 SP BFOK PLOT.VI2 DFOK 
NG12.V13 5Q BG4K PLOI.VI3 OG4HK 
NG12.¥14 5R BGSK PLOT.VI4 DGSK 
NGI2.V15 5S BE7K PLOI.VI5 DE7K 
NGI2.V16 5T BG2K PLOI.V16 DG2K 
NGI2.V17 5u BEAK PLOI.V?7 DEAK 
NG12.V18 5V BF8K PLOI.VI8 DF8K 
NGI2.V19 Sw BFOK PLOT.VI9 OF9K 
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DATA COMMUNICATIONS SYSTEM 


DCP VOLTAGE TEST POINTS (Cont) 
+12 Volt Circuits +3 Volt Circuits 


PL12.V00 FBBF6C FBBF8] 
PL12.VO1 BF9t 
PL1I2.VO2 OHIF 
PLI2.¥03 OHIG 
PLI2.VO4 BES! 
PLI2.V05 FD2K 
PL12.V06 BF2I 
PL12.VO7 FD2L 
PLI2.¥08 BF31 


PL¥2.VO9 BG7I _ ; 
PLI2.V10 BG8I 4.5 Volt Circuits 


PLI2Z.VI1 BFO] FBDF5X FBDG7I 
SY 0681 


PLO3.VO1 FBDFSD FBDE3D 


PLO3.V09 SL OE3L 


PLI2.V12 BG4) 
PL12.V13 BGSt 
PLI2.VI4 BEGI 
PLIZ.VI5 BE7I 
PLI2.V16 BGI! 
PLI2.V17 BG2) 
PLI2.V18 BE3t 
PLI2.V19 BEA 


DCP CLUSTER WRITE CLOCK STROBE TEST POINTS 


End of Net Test Point 


FALAOL 
FALB2L 


FAJB2L 
FASAOL 
FAJCOG 
FAJCIH 
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DATA COMMUNICATIONS SYSTEM 


DCP CLUSTER CLOCK TEST POINTS 
NOTE 


Refer to LDAS Logic Book page 80.150.8 
for additional details. 


CLKI.CLK FABBOB 
CLK2.CLK FABB6B 
CLK3.CLK FABC6B 
CLKA.CLK FADA6B 


CLKS.CLK FADC6B 
CLK6.CLK FADC2B 
CLK7.CLK FAFC6B 
CLK8.CLK FAHC6B 
CLIT. CLK FAJC6B 
CL12.CLK FALC6B 


(200ns between leading edges; 25ns +3ns pulse width at +1 volt level 


DCP CLOCK TEST POINTS - 


End of Net Test Point 


FBHAOB 
FBHB4B 
FBHD6B 
FBJF4B 
FBFFIB 


FBFEIB 
FBFF3B 
FBFHOB 
FBDAOB 
FBDEOB 
FBHCOB 
FBHAGB 


Clock Recelver location: FBDHO 
Clock Backplane Driver location: FBFDI 
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DATA COMMUNICATIONS SYSTEM 


DOCP/CLUSTER INTERFACE TEST POINTS 


GROUND 

CAN-O 

CAN-1 

CAN~2 

CAN-3 

Key: no lead 


ACG 


GROUND 
(Spare) 
(Spare) 

AC3 
ACI 
Al7 
Al5 
Al3 
All 
At& 
(Spare) 
GROUND 
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J 


ie | | 


GROUND 

DES-0 

DES~-1 

DES-2 

DES~3 

Key: no lead 


WLD 


AAO 
GROUND 
(Spare) 
ACh 

AC2 

ACO 

Al6 
Al4 

Al2 
AlO 
(Spare) 
CLR 
GROUND 


5000276 


BURROUGHS - B 6700 HANDBOOK 8-63 


DATA COMMUNICATIONS SYSTEM 


DCP CLUSTER TEST POINTS 


FABAIQ FAFC3G FADA7U 
FABAOQ FAFC2E FADA7R 
FABAIL FAFC2W FADA7H 
FABAOL FAFC3F FADA7X 
FABAO| FAFC30 FADA7N 
FABAI | FADA6U 
FABAIF FADBOV FADA6J 
FABAIG FADB8V FADA7E 
FABAOX FADA6H 
FABAOY FADAON FADA6K 
FABAOU FADAIP FADA6M 
FABAOV FADAIG 
FABAIR FADAOF FADBSF 
FABAOF FADAOH FADB4N 
FABAOH FADAIC FADBAT 
FABAOG FADAOC FADBAW 
FABAIT FADB5E 
FABAIS FAFB7X FADB4E 
FABAOR FAFBOW FADB4U 
FABAOS FAFB7W FADB5R 

FAFB6Y FAOB5G 
FAHA3Q FAFB6X FADB4D 
FAHA2C FAFB6E 
FAHA3T FAFB6M FAFC3J 

FAFB6R FADCOD 
FAHC6Y FADCOY 
FAHC6OW FAHB1S FAFC5SX 
FANC6T FAHBIT FAFB8W 
FAHC6D FAHBIt 

FAHBOX 

FAHBIM 
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DATA COMMUNICATIONS SYSTEM 


DCP LOCAL MEMORY POWER SUPPLY INTERFACE 


| rim | ranctton 


+5V (Memory 
+5VR 

+15V 

+15VR 

+15V 

+15VR 

+5V (Interface) 


+5VR 


~16N 

~16VR 

oS 

DSR 

Input +15V for X-Y* 
Output +715V for X-¥* 


* Normally connected by jumper 


DCP LOCAL MEMORY MODULE SELECT JUMPERS 
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DATA COMMUNICATIONS SYSTEM 


DCP ADAPTER TEST POINTS 


Designate OK (SKOO.BR1) Designate +2 1M (SD02.BRI) 
NOTE: Answer Back leads on Touch Tone and Voice Response: 
VR 
VAB2. LOO VRA OW syv—v a7 
VAB2. LOO VRE su——l ov 
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DATA COMMUNICATIONS SYSTEM 


DCP LOCAL MEMORY ASSEMBLY LOCATIONS 


sasely | me 


Not Used 
Time Delay Multi (TOM) Control 
Memory Timing and Control (MTC) Control 


Current Source Module (CSM) X and Y Current Source 
+12V Threshold 


Address Drive Switch (ADS) Address Bits 0, 1, 2 


Address Drive Switch (ADS) Address Bits 3, 4, 5 
Address Drive Switch (ADS) Address Bits 6, 7, 8 
Address Drive Switch (ADS) Address Bits 9, 10, 11 
Not Used 
Stack 4K Words X 52 Bits 
Not Used 
Oata Circuit Module 
Data Circuit Module 
Data ‘Circuit Module 
Data Circuit Module 
Data Circuit Module 
Data Circuit Module 
Data Circuit Module 
Data Circuit Module 
Data Circuit Module 
Data Circuit Module 
Circuit Module 
Circuit Module 


Circuit Module 
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DATA COMMUNICATIONS SYSTEM 


DCP LOCAL MEMORY ASSEMBLY LOCATIONS (Cont) 


1/0 Control Module Addresses, Misc. Sig- 
nals fn and Out 


1/0 Data Module Data Interfacing and 
: Line Drivers 


1/0 Data Module Data Interfacing and 
Line Drivers 


DCP LOCAL MEMORY INTERFACE SIGNAL CONNECTIONS 


Signal Signal Signal Signal Signa} Signal 
Connector | Connector | Designation} | Connector | Connector | Designation 
Return Return 
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DATA COMMUNICATIONS SYSTEM 


DCP LOCAL MEMORY INTERFACE SIGNAL CONNECTIONS (Cont) 


Signal Signal Signal Signal Signal Signat 
Connector | Connector | Designation Connector | Connector | Designation 
Return Return 


DCP LOCAL MEMORY TIMING AND CONTROL TEST POINTS 


Test Point Function or Circuit Designation 


Timing Pulse | (Delay Line In) 
Y Read Timing Pulse Bar (YRT) 
Cycle Initiate FF 

Clear Write (cw) 

Post Read Phase (PR¢) 

Read Phase (Rd) 

Write Phase (wW4) 


Memory Busy Bar (MB) 
MAO 


Reset Data Register Bar (RDR) 
Not Used bn! 
Y Write Timing Pulse Bar (Y¥wr) 
Inhibit (INH) 

General Reset Bar (GR) 

Ground 
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DATA COMMUNICATIONS SYSTEM 


DCP LOCAL MEMORY CURRENT SOURCE TEST POINTS 


Y Grounding Switch 
+15V 

Y Regulating Switch 
Ground 

X Grounding Switch 
+12V 

X Regulating Switch 


DCP LOCAL MEMORY ADDRESS BITS TEST POINTS 


Address Drive Switch 


Address Bits 
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DATA COMMUNICATIONS SYSTEM 


DCP LOCAL MEMORY DATA BITS TEST POINTS 


cg 2 
Point 


Desig- 
Data Bits 


nation 


SA = Sense Amp 


DOR = Data Register 


DCP PROGRAM REGISTER TEST POINTS 


P-R 
FBHA7L FBHATL 
HA7M HAIM 
HATG HAIG 
HATS HALS 

HB7L 

HB74 


HB7G 
H87S 
HC7L 
HC7M 
HC7G 
HC7S 
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DATA COMMUNICATIONS SYSTEM 


DCP PROGRAM REGISTER TEST POINTS (Cont) 


P-R Pee TAGS 
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DATA COMMUNICATIONS SYSTEM 


DCP MEMORY X DECODE: OCTAL TO LINE CONVERSION 


8000276 
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DATA COMMUNICATIONS SYSTEM 


DCP MEMORY Y DECODE: OCTAL TO LINE CONVERSION 


5000276 
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DATA COMMUNICATIONS SYSTEM 


DCP CLUSTER MASK FLIP-FLOP TEST POINTS 


EXEN..OA 
EXEN..1A 
EXEN..2A 
EXEN.. 


EXEN.. 
EXEN. 
EXEN.. 
EXEN. 
EXEN. .0C 
EXEN. .1C 
EXEN. .2€ 
EXEN. .3C 
EXEN. .OD 
EXEN..1D 
EXEN. .2D 
EXEN. .3D 


DCP ADDRESS REGISTER TEST POINTS 


B 6700 B 6700 
Address Address Source 
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DATA COMMUNICATIONS SYSTEM 
DCP DISPLAY INTERFACE TEST POINTS 


FBFBO 
oO 1 


P32..L.. 
INIT....  (SCEA....) 
P48..F.. 
BB00.... 


(EX...L..) 
(RUN..L..) 


INIO....  (SCM..F..) 
CBOO.... 
EBOO.... 
EBOB.... 
EBI6.... 


DBI2.... 


N<xE£<ccAavwmovz ER AC-TOAMGoOe>D| 


DB20.... 

SMLTIIN1 

DAO3.S 

cB04, 

BMBP .S 

SMR..... 

DIMO.B.0 

P 1 Backplane 
FBFB2 

BBPI.... P33.L... 

SET..S.. INI3....  (SC.C....) 

P37..L.. P49. .F.. 

P33..F.. BBOI.... 

PR...S.. 
(CAN..L..) aie INI2....  (SC.B....) 
(FLT..F..) CBO)... 


EBOl.... 
EBO9.... 
EBI7.... 
CBTI.... 


£B05.... 
EB13.... 
EB21.... 


STFE.S.. 


A 
B 
c 
D 
E 
F 
G 
H 
| 
J 
K 
L 
4 
N 
P 
Q 
R 
s 
T 
U 
v 
Ww 
x 
Y 
Zz 
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DATA COMMUNICATIONS SYSTEM 
DCP DISPLAY INTERFACE TEST POINTS (Cont) 


FBFB4 
() 1 


P34..L.. 
INI5.... (BSTM) 
P5O..F.. 
BBO2.... 


INT4.... (SC.b) 
cB02.... 
EBO2.... 
EBIO.... 
EB18.... 
CBT2.... 


(MACC.F..) 
(MCYN. .F.) 


EBO6.... 
EBI4.... 
EB22.... 
BKST.S.. 


A2...S.. 


Al..1S.. 
BKGO.S.. 


N<xECCHY MOVE EP AC—-TONAMVOW>P 


FBFB6 
0 1 


(PYCW. .LM) 
(PYcP.F..) 


N<xEeKCAHANDOUVZECAO—-TONMVOGyY 
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DATA COMMUNICATIONS SYSTEM 


DCP DISPLAY INTERFACE TEST POINTS (Cont) 


PAIT.L.. 
P4OT.L.. 
PR...S.. 
P46. .L. RUN, .F 
P23. PAJT.L 


2 
o 
aaa 


A A 
B B 
c c 
D o 
£ E 
F F 
6 G 
H H 
! \ 
J J 
K K 
L L 
" M 
N N 
P P 
Q 

R R 
s s 
T T 
u U 
. v 
W W 
x x 
Y Y 
z z 


PS P6 
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DATA COMMUNICATIONS SYSTEM 


DCP CLUSTER EXCHANGE TEST POINTS 


CLK3.CLK 
CNEZ.LIC 
AAOZ.LBP 
HLDX,TX1 
AC2Z.LBP 
MIPR.LXI 
ACOZ.LBP 
AAIZ.LBP 


DESX.TX1 
SXP1.LXI 
AC3Z.LBP 
ACAZ.LBP 


WREZ.LC1 
ACIZ.LBP 


AA2Z. LBP AI7Z.LBP 
CARD AA3Z.LBP MC.Y.LX1 CARDS: 
LOCATIONS HLDZ.LIC CWRX.TX1 LOCATIONS 
DESY/1X1 MC.X.TX1 
EX.#1: FABC6 A10Z.LBP EX.#1:  FABC7 
EX.#2: FADC6 A18Z.LBP ANIZ. LBP EX.#2: FADC7 
NX: FAFC6 DIST/LXC AI4Z.LBP MX: FAFC7 
AN5Z.LBP XPFZ/LXC 
AL6Z.LBP AI3Z. LBP 


CAGY.BX1 
XPLF/FX1 
At2Z.LBP 
ACGX.TX] 
XY1D/LBP 


XP1J.LXC 
XPIF.FX1 
CANX.TX? 
WAGY .BX1 


N<xXEecanwOvz ze XC K-TONM. OY 
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DATA COMMUNICATIONS SYSTEM 


DCP CLUSTER DISCRETE VOLTAGE TEST POINTS 


712 Volt Circuits 


min2. val 
M112.V02 
METZ, VO3 
MU12.VOu 
MI12.VO5 
MU12, VO6 
MI12.VO7 ” 
M112. V08 
MI12.V09 
MII2.V10 
MEI2VIT 
MU12,.V12 
MU12.V13 
M2. Ve 
MIVZ.VIS 
MI12.V16. 
MIN2,V17 
MEIZ.V18 
MI12,V19 


#12 Volt Circuits 


[source ]_tert ination 


PLI2.VO) 
PLI2.VO2 
PLI2. ¥03 
PLI2. VOu 
PL12.VO05 » 
PLI2.VO6 
PLI2.VO7 
PLI2. VOB 
PLI2.VO9 
PLI2.V10 
PLI2.VN 
PLI2.VI2 
PLI2.V13 
PLI2.VI4 
PLIZ.VI5 
PLI2,VI6 
PLI2.V17 
PLIZ.VIS 
PLI2.V19 
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DATA COMMUNICATIONS SYSTEM 


ADAPTER CLUSTER INPUT REGISTER 8IT ASSIGNMENTS 


ASYNCHRONOUS SYNCHRONOUS AUTO CALL TOUCH TONE VOICE RESPONSE 
CD- DATA TERM CD- DATA TERM DPR- DIGIT CD- DATA TERM 
READY READY PRESENT READY 
CA> REQUEST CA~ REQUEST CRQ- CALL DR- DATA 
TO SEND TO SEND REQUEST RECEIVE 


(RIF SB- SUPERVISORY SB- SUPERVISORY PND- PRESENT D4- DATA 
REC. DATA REC. DATA NEXT DIGIT BIT 4 
|ROF CZ= RESTRAINT DO- RECEIVE 
RECEIVED CLOCK BIT 3 
TW- TWO WIRE DB- TRANSMIT 
CLOCK 
1R4E CF- CARRIER CF- CARRIER PP~ PHRASE 
DETECT DETECT PULSE 
IR3F CE- RING CE- RING DLO- DATA LINE | CE- RING 
INDICATOR INDICATOR OCCUPIED INDECATOR 
CC- DATA SET CC- DATA SET PWI- POWER CC- DATA SET RY- READY 
READY READY INDICATION READY 
CB- CLEAR TO CB- CLEAR TO COS- CALL ORIG.] D2- DATA 
SEND SEND STATUS BIT 2 
BB- DATA BB- DATA ACR- ABANDON DI- DATA 
RECEIVE RECEIVE CALL/RETRY BIT 1 


D3- DATA WP WORD 


ADAPTER CLUSTER OUTPUT REGISTER BIT ASSIGNMENTS 


} asrwcuronous | SYNCHRONOUS AUTO CALL TOUCH TONE VOICE RESPONSE] 
€D- DATA TERM CO- DATA TERM DPR- DIGIT CD- DATA TERM | RS- RESET 
READY READY PRESENT READY 
ORF | CA- REQUEST CA- REQUEST CRQ- CALL DR- DATA SP- SHIFT 
TO SEND TO SEND REQUEST RECEIVE PULSE 
OR3F | ED- FAST NB8- NUMBER ATT~ ATTENDANT 
DISCONNECT BIT 8 
OR2F | SA- SUPERVISORY | SA- SUPERVISORY | NB4- NUMBER 00S~ OUT OF 
TRANS. DATA TRANS. DATA BIT & SERVICE 
RS- RESTRAINT NB2- NUMBER ABA- ANSWER 
TRANSHIT BIT 2 BACK A 
OROF | BA- DATA BA- DATA NBi- NUMBER ABB- ANSWER O1- DATA INPUT 
TRANSMIT TRANSHIT BIT) BACK B 
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DATA COMMUNICATIONS SYSTEM 


ADAPTER CLUSTER MAINTENANCE REGISTER BIT ASSIGNMENTS s 


MROF Disconnect Exchange No. } } 
MROF Disconnect Exchange No. 2 J. Seqvnete:} 
MRAF Inhibit IR bus input to IRnF 
MR3F,2F = 3 Return next Write information to. OCP 
(see Note 2) 
2 Display’ CIR on matntenance exchange 
(see Note 3) 
~ Inbibit writing TA IC memory 
™ idle 
” Inhibit positional Interrupt priority 
Open maintenance exchange window 
(see Note 4) 
Set Single Step Translation flip-flop to 1] 
Idle 


MRIF,OF 


NOTE 


1. When either exchange is disconnected, CAN's to the 
assoclated DCP are inhibited. An exchange can logically 
be disconnected only if the maintenance exchange is 
connected. 


2. When MR3F, 2F equal 3, the next write information from 
a DCP will be returned to the DCP with a CAN, MR3F, 2F 
are reset to 0. 


3. Must be used in conjunction with Maintenance Display panel. 


4. Maintenance Exchange crosspoint Is normally set every 12.6 
microseconds and only during a 200 nanosecond window. 
When MRIF, OF equal 2, the timing restriction is removed 
and the maintenance exchange can access with only conflict 
restrictions. 
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DATA COMMUNICATIONS SYSTEM 


TIMER ADAPTER TIMING PERIOD 


Time Period 


Normal Multiplier 
(Ms) 


Range in MS(1-31) 


Expanded 
Range in 


Multiplier 
Ms (32-62) 


0.0064 - 0.192 13.13 - 25.40 
0.192 - 1.536 52.43 - 101.6 
1 1,536 - 12.228 209.7 - 406.3 
| 12.228 - 98.1 838.9 - 1625 
98.1 - 786 3355 - 6501 
786 =~ 6291 13422 - 26005 
6291 =~ 50310 53687 - 104019 
50310 = 402630 214748 ~ 416075 


MAINTENANCE DISPLAY CLUSTER ADDRESSING 


Adapter Control Adapter Information 
Register [2:3] Register 
(Length) 


[4:5] [5:1]=F.0.P.F. 

[8:9] CC3F = C2QF 
(6:3) [3:4] CC3F=Clean Hous 
{4:2] [2:3] cooF=[5:1]; 


C10F=[6:1] 
[8:2] [6:7] 
{8:9} 
[8:9] CC3F = IROF 
(6:7} 
34AC3F [7:8] Write only in 
PT field 
T*AC3F [7:2] [4:2] Interrogate OR 
only 
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CTuL INTEGRATED CIRCUITS 


CTul INTEGRATED CIRCUITS 


There are sx basic CTul togic circuit elements: The "And'! gate, JK 
Flip-Flop, RS Flip-Flop, Memory Cell, tnverter and Buffer. These cir- 
cult elements are employed fn 11 unique: packages. These packages 
(usually catled IC's or chips) have 14 pins and can have from 1 to 4 
independent circuits bul lt on the same siticon chip. The CTul circults 
(Complementary Transistor Micro Logic) consist of PNP and NPN tran- 
ststors and resistors integrated on a siticon chip. 


The chip Is housed In a ceramic package which has a key at one end. The 
part number of each chip type Is stamped on the top of the package. 


The voltages required for CTuL IC's are +4.5, -2 and ground. The volt- 


age pins are the same forall IC packages, except the memory cell which 
does not use -2V. : 


+h SV Pin Mm. 
~2V Pint 
Ground Pin E 


IC Pin Numbering: 


(+4, 5v) 
t (-2v) 
(Ground) 


CTul circuits function on Positive Logic. . A “True! level is approxi- 
mately +2.5V, a False" level Is around -.5V. (See page 2-2) 


a 
( 
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CTuL INTEGRATED CIRCUITS 


CTuL Voitage Levels: 


+2.85V 


NOMINAL TRUE LEVEL 


+2.25V 


MINIMUM TRUE LEVEL AFTER 3 LEVELS OF LOGIC 


+1.65V @200MV/LEVEL 


0.4V ALLOWABLE NOISE 


+1.25V 
GREY AREA - SWITCHING OCCURS WITHIN 
THESE LIMITS 

+0.85V 


0.7V ALLOWABLE NOISE 


+0.13V MAXIMUM FALSE LEVEL AFTER 3 LEVELS OF LOGIC 


@160MV PER LEVEL 
~0.35V 


NOMINAL FALSE LEVEL 
-0. 6V 


NOTE: Voltage levels at 27°C 
with maximum de load. 
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(107) GAB-1t23 9076 
(207} GCB-1900 7T145 


EP 


(95417 


(43) GCF-1145 9153 (972313 


(104) GAF -1124 1155 
(204) GCP-1900 7228 


(966)4 


(106) GAC-1123 9068 
(Z06)GCC-1900 7160 


THe) 


c. 7 6} 


ae 7 


(253)6 


(QXX) 


(S71317 


(109) GABD-1123 9126 


(209) 6GCD-1900 7186 


n 


c. X a 


- Fomn oa @ - 


(955)11 


(110) GAE-1123 9118 
{210)GCE-4+900 7202 


—(965)10 
(119) BHS/HAS-!901 6834 
(308) BF/BG-170S 7563 


(tO8) BA/BB-ti23s 93092 
(208) BC/BD- 1900 7224 


aan 
-— 


re 


SdiH> LINDSAID AGALVAOILNI 0029 


SLINDYID TALVYSSALNI TTL 


MOOGGNVH 0029 @- SHONOWNG 


(OS) TA-n-1123 9050 as) FAN 250 \ 3850 
205 )IC-N -1906 7129 HEX RESTORER “O- 
MeO tie “1904 6844 SA-1904 0745 (414) FC-0-1445 9005 (212) FCCO-1900 7269 


38-8 


VOIUSRY S'N NI GSLNId 


9220006 


> 


i: 
a 
=> 


noo @ F 
tT - PF TF 


ao Of 
c 


RESTORER NOR 


(952)5 (967}12 


(118) TAO-1901 7i02 (4) DLR-N -1904. 0047 


$601 MULTI DUAL LINE DR 


(1u09} sdiyg 2109419 pazesbeiu) gO/9 g 
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CTul INTEGRATED CIRCUITS 


B 6700 Integrated Circuit Chips (Cont) 


UA TIOC DATAIC 
HIGH-SPEED HIGH. PERFORMANCE 
DIFFERENTIAL OPERATIONAL AMP 
COMPARATOR $-1907 6553, 


2 OFFSET NULL J Nt 
GRD "a pur VY 

3 Vv INV IN to 

NON-INV o TPT 
{NPUT OUTPUT NON-INV | OUTPUT 
4l INPUT CY 
INV INPUT 4) OFFSET 

ve v- NULL 


TO-99 cs To-99 
GRD, OUTPUT oe y 
NON-INV : { BLoareur 

JONINY J NC INV INPUT > 
INV of NON-INV X% of OFFSET 
INPUT N.C. INPUT 4 ULL 
V- (TO CASE) V-(TO CASE) 
REED RELAY REED RELAY 
5: 2300 4377 $-2300 5903 


<et<€ 
2. 98 
8p Bu Sr S- 


g, Bn Bu 


5. Qs TRUE OUTPUT; G=FALSE OUTPUT; C= CLOCK. 
4. ALL CHIPS SHOW TOP VIEW. 
3. MARK (A) DENOTES FAIRCHILD INTEGRATED CKT. 


2. GCF'S ARE NOT INTERCHANGEABLE WITH 
GAF'S OR GCP'S, 


. "C’ TYPE CHIPS (200 SERIES MACH NOS ARE 
REPLACEABLE WITH TYPE “A'S (100 SERIES 
MACH NO.S) BUT "A’ TYPES ARE NOT REPLACE - 
ABLE WITH TYPE “c's. 
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CTuL INTEGRATED CIRCUITS 


B 6700, integrated Circuit Chips (Cont) 


(103) MDL-1123 9134 


MEM CELL 
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CTuL INTEGRATED CIRCUITS 


B 6700 integrated Circuit Chips (Cont) 


LINEAR PRECISION LINEAR, 
VOLTAGE REG OPERATIONAL AMP 
S-1908 0266 $-1907 7726 
7 “14Lorrser 
NULLA, 
NCmy NC Been 
CURR, FREQ. INV abd TY 
imi 2 \3—Pcomp INPUT. At EI 2h urea 
ebRR hs amet INPUT 
iNveR RtierG 
input 74 eve Vet 
NON INV 10 VouT NON-INV,LO 
INPUT > y INPUT-B 10 ouT-B 
VREF eG Qmevz Wan 
L \NPUT-B* 7 Saves 
V~ e7 NC OFFSET ap al oF 
iS ET 
0-6 DO aNiftihast 
(723)¢ (747¢) 
DUAL JK/D FLIP FLOP 
FFAN -1909 0505 
(9828) 
§000276 
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FINAL ACCEPTANCE PROGRAMS 


INDEX OF FINAL ACCEPTANCE PROGRAMS 


MAIN FRAME AND PERIPHERALS 


Name 


Card Punch and Card Reader 
Core Memory 

Disk File 

Display Units System 


Line Printer (Buffered and 
Unbuf fered) 


Magnetic Tape System 
Multiplexor 


Processor All Orders 


DATA COMMUNICATIONS SUBSYSTEM 


Auto Cal? Procedure Routine 
Back-Back Test 


Bootstrap Local Memory (LM)/ 
Main Memory (MM) Loader 


Can Test 


Card Local Memory (LM)/ 
Main Memory (MM) Loader 


Cluster All Orders 

Cluster Test Routine 

Data Modify Utility Routine 
DCP All Orders Test Routine 
Executive Controller 


1/0 Control 
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Specification 
Number 
T-1913-5433 
T-1913-5310 
T-1913-5516 
T-1913-4956 
T-1913-5359 


T-1913-5276 
T-1913-5037 
T-1913-5193 


Specification 
Number 


A-1917-3434 
A-1917*3491 
A-1917-3616 


A-1917-3509 
A-1917-3590 


A-1917-5672 
A-1917~3483 
A-1917-3657 
A-1917-3525 
A-1910-6046 
A-1917-3608 


s000276 


BURROUGHS - B 6700 HANDBOOK 


8-91/92 


DATA COMMUNICATIONS SUBSYSTEM (Cont) 


Name 
Line Cluster Status Routine 
Local Memory Test Routine 


Main Memory (MM)/Local 
Memory (LM) Loader 


Memory Modify Routine 
Pre-enable and Disable Utility 
Pseudo Control 

Tape-Disk Loader 

TC500 

"Teletype! Procedure Routine 


"Touch-Tone'' Voice Response 
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Specification 
Number 


A~1917-3517 
A-1917-3533 
A-1917-3624 


A-1917-3582 
A~1917-3665 
A-1917-3475 
A-1917-3640 
A-1917-3442 
A-1917-3426 
A-1917-3459 


FINAL ACCEPTANCE PROGRAMS 
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